EDITORIAL 


Tue the past two years concerning the advisability maintaining 
Canada two standards qualification the Specialty Anaesthesia have now 
been extended, some quarters, include the question providing some 


lesser third qualification for individuals who have undertaken even less training 
than has ever the past been accepted for the Certification the Royal College 
Physicians and Surgeons Canada. This problem which has the 
recent past received careful consideration committee the Canadian 
Anaesthetists’ Society which included two General Practitioner members the 
Society. This committee reported the General Meeting 1960 that could 
find justification for such “qualification,” and its report was adopted 
the Society that meeting. The suggestion has also been made that the 
present standards should debased for the benefit those who are unwilling 
unable pay the price time and effort which required qualify the 
specialty. 

The situation which prompts the demand for some formal “qualification” 
individuals who have less training than that demanded for the proper prepara- 
tion specialist not peculiar the practise anaesthesia. not disputed 
that there are, and that the imaginable future there will be, communities 
where the volume practise will not support doctors who confine their work 
specialty, whether this otolaryngology, paediatrics, internal medicine, 
obstetrics anaesthesia. Those who serve these communities these fields will 
General Practitioners Medicine, respected such their communities 
and the medical profession whole. There necessity to, label them 
third-class specialists. 

must accept, however, that today those who propose anaesthesia 
part general practise require more knowledge and experience than they 
are likely acquire either undergraduates rotating internes. have 
previously suggested these pages that university departments Anaesthesia 
should take interest providing more advanced training for these prac- 
titioners. Such training must initiated reasonable continuous period under 
direct supervision. “course” one two weeks inadequate and unsafe 
initial training period; but such courses should provided regular intervals 
permit those who have undertaken the initial period training review 
their knowledge and discuss their problems with competent and experienced 
teachers the specialty. 
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EDITORIAL 


cours des deux derniéres années, beaucoup discuté pour décider 
serait souhaitable maintenir Canada deux niveaux différents 
pour qualification comme spécialiste anesthésie. Maintenant, certains 
endroits, parle les pour inclure une troisiéme catégorie 
dont est inférieur tout qui été accepté dans 
passé pour certification par College Royal des Médecins Chirurgiens 
Canada. Tout récemment, comité Société Canadienne des Anes- 
thésistes, comité siégeaint deux praticiens généraux, membres Société, 
fait une étude attentive probléme. générale 1960, dans son 
rapport, comité faisait connaitre ses conclusions disant trouvait 
pas raisons pour établir cette classe spécialiste 
rapport été par Société. également suggéré que les exigences 
actuelles soient modifiées ceux qui veulent pas qui 
peuvent pas donner temps faire requis pour qualifier dans cette 
spécialité. 

Les raisons qui plaident faveur reconnaissance officielle caté- 
gorie dont est inférieur celui exigé pour prépara- 
tion spécialiste régulier pas uniquement spécialité 

pas existe que, dans exister des localités 
les médecins limités pratique spécialité pourront pas gagner 
leur vie, soient otorhinolaryngologie, pédiatrie, médecine 
obstétrique anesthésie. Les médecins qui, dans ces endroits, donnent 
les soins dans ces spécialités vont étre considérés comme des practiciens généraux 
médecine, aussi bien par les habitants localité que par profession 
médicale entiére. aucune nécessité les étiqueter: spécialists 
troisiéme classe. 

faut avouer, cependant, que ceux qui proposent faire 
temps partiel tout faisant pratique générale ont besoin plus 
études universitaires leur internat rotatoire. Dans journal, antérieure- 
ment, nous avons suggéré que les services d’anesthésie universitaires songent 
donner ces praticiens entrainement plus poussé. tel entrainement doit 
faire fagon continue durant temps raisonnable sous surveillance 
immédiate. Une série cours semaine deux pas suffisante 
pas sécurité comme période initiale d’entrainement; toutefois, 
intervalles réguliers, pour permettre ceux qui ont terminé leur période initiale 
dentrainement qui désirent repasser leurs notions discuter certains 
problémes avec des professeurs compétents expérimentés dans matiére, 
faudrait que ces cours existent. 
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ADAPTATION: THE KEY THE PROBLEM 


COMPREHENSIVE DESCRIPTION the pathogenesis shock not, yet, 
available. fact shock cannot defined validly include all the clinical and 
experimental circumstances which lead the development this syndrome. 
This situation more than any other, perhaps, probably underlies the absence 
the normal transfer significant laboratory findings clinical use. For 
most standards, the management shock patients has seen little recent 
progress and remains virtually empiric. sense, this the major problem 
shock. Yet much known about this entity experimental basis. The 
accumulation much data over many years, many investigators 
should reasonably expected have provided some, not all, the critical 
answers sought. reappraisal the information already available, therefore, 
seems very much order. nothing else, such “new look” may direct attention 
areas for profitable exploration. 

One cannot but conclude that shock, whatever else may be, circulatory 
disturbance—primarily peripheral vascular decompensation. Failure the 
microcirculation tissues develops all forms shock and basically defines 
the syndrome limited, but generally acceptable terms. There question 
but that this pattern vascular collapse can generated any number 
familiar circumstances, well-described mechanisms and specific toxic substances, 
the investigation which has resulted the many theories and concepts offered 
various investigators over the years. But not known whether this vascular 
collapse primarily the consequence imposing any broad array these 
noxious factors already predisposed host; whether the vascular collapse 
primarily due the fact that the host, some way yet unknown, rendered 
susceptible these factors impairment his homeostatic defence mecha- 
nisms. This uncertainty whether any factor which has been implicated 
shock therefore either ancillary, related the more basic disturbance 
homeostatic defence mechanisms, more than likely explains why many con- 
cepts and theories the pathogenesis shock, however impressively and 
intriguingly developed, have not held up.§ 


*Some the authors’ investigations reported here were supported part grants from 
the USPHS (H-5409, H-2267) and the Levy Foundation for Medical Research, New York 
City. 

the Sixteenth Annual Meeting the Canadian Anaesthetists’ Society, Western 
Division, March 8-11, 1961, Winnipeg, Manitoba. 

{From the Departments Anesthesiology and Pathology, New York University Medical 
Center and Beth Israel Hospital, New York, N.Y. 

are listed some the investigators whose names are associated with various “major” 
concepts the pathogenesis shock. immediately apparent that the study the shock 
syndrome has attracted the serious attention many the most prominent and respected 
investigators during this century. The fact that valid, unified concept shock has not been 
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has been shown many ways that the normal subject whose defence 
mechanisms are unimpaired, will safely tolerate circumstances which are lethal 
the shocked individual. Conversely has also been demonstrated 
spontaneous deliberate impairment intrinsic defence mechanisms will con- 
vert sub-lethal shock stimulus one which But more significant 
emphasis the basic role homeostatic mechanisms the body’s adjustment 
stress are the data indicating that any injury which highly lethal the 
normal individual readily tolerated the subject who has been previously 
conditioned deliberately accelerating the level activity his defence 
fact stimulation these inherent mechanisms noxious factors 
seems the normal physiologic pathway whereby the body readjusts its 
routine responses order cope with many unfavourable stimuli which 
exposed its The biological processes which this accom- 
plished are collectively termed adaptive phenomena. these processes that 
attention directed here far these relate the course events shock. 
This extreme interest not only significant theoretical consideration but 
also because has obviously important clinical implications. 

generally recognized that individuals differ widely their capacity 
tolerate stressful situations. Such differences are usually ascribed factors 
age, sex, nutrition, genetic background, physical status, etc. While these prosaic 
factors are unquestionable importance, clinicians have always also recognized 
the existence more subtle factors being significant, even though they are 
less readily labelled. Ordinarily the consideration these factors focused 
the unfavourable influence they exert the defence potential. But this poten- 
tial could deliberately manipulated the opposite, favourable direction, the 
appreciation the elements involved this favourable shift could extreme 
value. The identification these elements might afford the resources convert 
“weakling” normal normal individual “superman” who appro- 
priately defined Nietzsche the goal the evolutionary struggle for survival. 
This far from new thought and probably has its origins antiquity, dating 
from before the time the Roman gladiators through the present-day highly 
conditioned boxers and football players. The remarkable thing about athletes 
contact sports their capacity withstand physical violence which would 
seriously injure most normal men otherwise comparable structural attributes. 


derived from the work men such outstanding scientific stature bears eloquent testimony 
the elusiveness the fundamental solution the problem. 


1899: Crile—Vasomotor exhaustion. 1923: insuff., “H” subs., 

1903: Howell—Cardiac plus vascular etiology. physical vasc. imbal. 

1908: Henderson—Venomotor atonia 1933: Freeman—Neurogenic factors, 

1908: Meltzer—Central reflex inhibition. epinephrine 

1916: Porter—Fat embolism. 1936: Swingle—Adrenal cortex 

1918: Dale and Richards—Histamine, capill. 1937: Blalock—Regional sequestration, blood 
perm., toxic vol. deficit 

1919: Erlanger and Gasser—Splanchnic pooling, 1938: Scudder—Hyperpotassemia 
epinephrine 1942: Moon—Capillary damage 

1919: Gesell—Tissue ischemia 1944; Aub—Clostridia, exotoxins 

1921: Mcleod—Acidosis 1944: Hastings—Kallikrein 

1923: Cannon—Vasotoxic dilation, humoral 1950: Shorr—Ferritin 


factors 1955: Fine—Bacterial endotoxins 
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not readily sustain tissue injury and when injured heal 

accelerated pace. 

the laboratory, the deliberate induction resistance physical injury can 
probably first attributed Noble’s less than twenty years ago. 
subjecting rats and guinea-pigs repeated, sub-lethal episodes tumbling 
trauma rotating drum, developed groups animals almost all which 
readily survived degrees injury highly fatal their untrained controls. 
Interestingly these animals were popularly called Commandos, the laboratory 
counterpart their human relatives then being trained for more grim purpose. 
Ever since then many investigators have been trying learn why the Commando 
resistant animal resistant. those interested the study shock was 
obvious that the experimental interplay such resistance-inducing protective 
factors the response shock stimulus could provide valuable research tool. 
And, fact, much the information recently developed about shock has come 
from such protection studies. 

Protection against various forms experimental shock can induced many 
ways. Characteristically, this type adaptation initiated subjecting labora- 
tory animals “training programmes” consisting exposure sub-lethal noxious 
stimuli various drugs prior the challenge highly lethal shock stimulus. 


The techniques (Table used are reliable, reproducible and diverse 


TABLE 


METHODS PROTECTION AGAINST EXPERIMENTAL SHOCK® 


Tumbling (drum) trauma 
Antibiotics (many 

Autonomic blocking agents (many 
Bacterial endotoxins 

Amine depletion (48/80) 

RES stimulation (inert colloids 
Epinephrine tolerance 


*Haemorrhage, trauma, endotoxemia, tissue ligation. Rat, dog, 
guinea-pig, mouse, rabbit. 
have seemingly little relationship each other terms common physiologic 
pharmacodynamic denominators. typical experiments the shock stimuli 
(haemorrhage, trauma, tissue ligation toxic compounds) are not altered 
themselves when applied the resistant adapted animal. The latter’s survival 
must reside, therefore, the assumption that the usual reaction the shock 
stimulus has been altered some way the pre-shock preparatory procedure. 
fact many specific differences between the reactions normal and resistant 
animals stress have been determined relation the individual techniques 
utilized induce resistance and produce shock. These differences cover many 
parameters which have been measured and include such varied features as: the 
tate and extent compensatory maintenance more stable and 
favourable blood pressure prompt and sustained response 
minimal splanchnic sequestration persistence aerobic metabolism 
hypoxic sustained production vasoexcitatory polypeptides®; in- 
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creased elaboration vasotropic Collectively, these differences between 
control and resistant animals imply that the latter, during stress, develop and 
maintain broad spectrum homeostatic responses which are recognized 
presumed be, compensatory nature. other words, the protective 
procedure can considered have stimulated adapted the 
defence potential higher level competency. 

Admittedly, defence potential, per se, rather vague term. Perhaps can 
somewhat better delineated defence mechanisms are related the pathways 
which protective procedures may operate. Analysis the available data 
protection, when oriented towards revealing such pathways, can approached 
two ways: examining cross tolerance different types shock induced 
individual protective procedures; and relating known potential 
teristics individual protective procedures factors which have been 
cated critical the shock response. full and detailed review the extensive 
data bearing experimental protection not feasible this time. But the 
present objective “new look” can developed from this 
data and few illustrative details. 

well established (Table that cross tolerance shock does 
the incidence and extent such cross tolerance examined becomes apparent 
that the pathways which the separate protective procedures operate, while 


TABLE 
Cross TOLERANCE FOLLOWING VARIOUS ADAPTIVE REGIMES* 


Type Experimental Shock 


Drum Endotoxin Bowel 
Adaptive Regime trauma Haemorrhage tolerance ischemia 

Cold (0° C—3 days) 


*This tabluation cross tolerance based data reported various authors for the rat, 
rabbit dog. inferences are intended for adaptive procedures types experimental shock 
not listed. 


they are not entirely identical, seemingly have many features common. 
these pathways, regard the defence mechanisms they accelerate, must 
effectively cross react. Stated otherwise, while completely common denomi- 
nator all modalities protection against various types shock revealed, 
there impressive degree “commonness” suggested regards the mechan- 
isms defence although not possible identify these mechanisms. 
When one probes beyond this generalization regarding the mechanisms 
volved the adjustment stress and carefully threads path through the maz 
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relevant data, several interesting features seem separate themselves out. 
one hand, mechanisms biologically housed the intestine and liver are 
important constituents the body’s defences. There extensive 


and convincing that the intestine responds shock elaborating 
releasing materials with marked vasotropic effects. evidence 
indicates that the liver responds mediating “decontaminating” such mate- 
rials from the intestine from other sites. the other hand, and this more 
pertinent the purpose the present discussion, relation the diverse 
factors which have been implicated the shock reaction, these crystallize them- 
selves pointing close correlation between the character the resistance 
which develops and the behaviour the normally present tissue mediators such 
the catechols, histamine, serotonin and vasotropic polypeptides. For example, 
and bacterial probably represent the most elaborately docu- 
mented factors which have been postulated critical participants the vascular 
failure leading irreversibility. The disruptive cycle generated both these 
totally unrelated discrete substances ultimately leads their comparable effects 
these humoral tissue mediators. Ferritin its toxic reduced form triggers the 
oxidation adrenaline Endotoxin response characterized 
tremendously exaggerated response small blood vessels vasoactive 
similar relationship these tissue mediators exists for such other 
shock factors increased proteolytic activity, adrenal exhaustion, antibody 
depletion, impaired capillary integrity neurohumoral imbalance, 
etc, The special significance the involvement these vasoactive tissue agents 
the chain events shock lies their emphasis the intimate relationship 
between the functional behaviour the small blood vessels and the metabolic 
activity the tissues closest proximity these vessels. 

For shock syndrome peripheral vascular failure, also an-expression 
impaired tissue function mediated this microcirculatory failure. The re- 
markable feature both these manifestations shock their unexplained 
predilection interreact and become self-perpetuating vicious cycle pro- 
gressively impervious corrective therapy. The autonomy this interdependent 
complex probably poses the basic problem shock. This self- 
defeating response may, fact, represent phylogenetic adaptive reversion 
very early animal seeking explore for the factors which govern the 
quality the reaction injury, therefore seems logical examine systems 
which function primarily monitor and protect the phylogenetically primitive 

*In the evolution from simple complex animal species the maintenance cellular 
functional integrity could longer depend purely local, simple means exchange between 
the cells and the environment. The the complex circulatory system and its 
mechanisms satisfy such exchange higher forms, did not bring with it, however, 
the total replacement the antecedent local regulation which still retained considerable its 
actual and potential functional capacity. During severe stress which the newer “central” 
circulatory mechanism becomes progressively incapable providing access needed metabolic 
interchange, the deprived tissues react “seceding,” sense, from the inefficient central 
system and revert the primitive local regulatory mechanisms attempt increase their 
metabolic resources. this ascendancy local regulation sufficiently widespread, particu- 
larly so-called critical tissues, the result can likened type biologic anarchy leading 


hopelessly disrupted central circulatory mechanism which, itself, negates the purposive 
nature the reactivated local mechanisms. 
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homeostatic balance between the microcirculation and the tissues from abnormal 
and unfavourable circumstances. 

With this mind and without either accepting rejecting Fine’s thesis the 
“universality” bacterial endotoxins the key substance leading irreversi- 
bility, his emphasis the mutuality the normal mechanisms resistance 
shock and normal bacteriological defence mechanisms provocative. Teleo. 
logically, general biologic sense, this quite reasonable since even the 
earliest living forms have had live with and protect themselves against 
teria. becomes even more reasonable assume that bacterial defence 
mechanisms are not the whole but part the body’s normal battery defences, 
There much data from Fine’s and from many other 
concerning the response shock normal, predisposed and protected animals 
which surprising harmony with this postulate. least, examination the 
mechanisms involved the defences against bacteria and bacterial products 
might possibly lead closer the factors governing the character the 
adaptation injury. 

The tissue system housing many the body’s defences against bacteria the 
reticulo-endothelial system matter particular interest, therefore, 
that this same tissue system found major participant many the 
physiologic changes which occur experimentally protected 
more, the RES integral link the chain events set motion endo- 
toxemia, ferritinemia, exotoxemia and virtually all the other factors implicated 
various concepts shock based experimental data—from micro-thrombi 
through hypersensitivity, capillary permeability, etc. The RES phylogenetically 
primitive, widely distributed anatomically, functionally versatile and adaptive 
and, mentioned previously, deals closely with the maintenance the normal 
relationship between the microcirculation and the tissues. The role the RES 
the response stress might profitably examined some detail. this 
proper perspective, however, might helpful review briefly something 
what known the make-up and function the 

and large the RES usually regarded widely distributed groups cells 
which function primarily trap abnormal and foreign materials from the blood 
stream phagocytosis. This viewpoint also includes the assumption that besides 
mechanically removing such materials from the blood, these cells also possess 
biochemical mechanisms for breaking down most these ingested materials 
non-toxic, excretable products. such, these cells form integral part the 
endothelial barrier separating the blood and parenchyma such organs the 
liver, spleen, lymph nodes and bone marrow. They function continuously 
cleanse the blood and tissue spaces cellular debris and foreign materials which 
they break down and then pass appropriate parenchymal organs for excre- 
tion. The RES well suited for this purpose not only because its strategic 
distribution, but also because its intrinsic capacity hypertrophy structurally 
and functionally when challenged materials requiring removal and inactiva- 
tion. Actually not too much known the functions the RES other than that 
which deals with its phagocytic behaviour. But recent renewed interest 
demonstrating the existence rapidly growing number important functions” 
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which the RES has the regulation wide variety homeostatic mechanisms. 
Some these additional functions (Table III), mention only few, include: 


the regulation circulating leucocytes, platelets, plasma fibrinogen, various anti- 
bodies and blood proteolytic activity. Other RES functions are related regional 


reversi- 
ance 
Teleo- TABLE III 
the MECHANISMS KNOWN INFLUENCED RES 
ntibacteria 
Leucocyte, platelet and fibrinogen levels 
Phagocytic clearance colloids 
Blood proteolytic activity 
the Intrahepatic Blood Flow 
roducts Ferritin incorporation 
the Blood volume regulation 
Reactivity microcirculation humoral agents 
the 


blood flow (particularly the liver), transfer iron its storage sites, regula- 
the tion blood volume and the behaviour small blood vessels conditioning 
‘urther. their responses vasotropic humoral agents. Many abnormal states such 
adrenal insufficiency, severe infection and shock are accompanied depressed 
RES. Conversely other abnormal states are accompanied hyperactive RES. 
The latter circumstance stimulated RES particularly notable because 
etically follows recovery from disturbances which were initially depressive the 
daptive RES. This particularly true 
normal Means assessing the functional state the RES are limited visual 
RES estimates its enlargement and cellular characteristics measurements 
this its phagocytic activity. The relative phagocytic efficiency the hepatic RES can 
nething illustrated (Fig. injecting inert colloidal carbon into the animal and 

subsequently (15 min. hr. usually) examining the liver microscopically for 
evidence the amount and distribution carbon ingested the Kupffer 
blood cells. somewhat more quantitative estimate RES phagocytic activity can 
besides determined the rate which particulate matter and macromolecules such 
possess carbon, colloidal iron, thorium oxide and radioactive chromium disappear from 
rials the blood stream. This measurement yields clearance curve which can 
the derive the so-called phagocytic index numerical value 
the body phagocytic activity (Fig. 2). 
usly Experimentally, the RES can depressed injecting sufficient materials 
carbon, thorium oxide radioactive chromium saturate the system 
referred RES blockade. The system can stimulated repeated 
periodic injections moderate amounts the same type substances which 
phagocytized. time, this process produces state hypertrophy and 
that With this brief description the RES frame reference, the role this 
the response stress can now considered. RES activity shock 
also related circumstances and mechanisms which are commonly 
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associated with the syndrome. Unfortunately the information bearing this 
not yet extensively documented. But the recent investigations the RES shock 
reported from several laboratories and the growing knowledge the RES, per se, 
reported from many sources can profitably utilized exploration 
approach. 


Photomicrographs carbon distribution Kupffer (RES) cells liver rats. 
Carbon injected I.V. colloidal suspension gelatin (Pellikan), 2.0 mg/100 gm. body 
wt. normal rat. Note even distribution carbon throughout all lobules. Irreversible 
haemorrhagic shock. Note uneven distribution and absence carbon about central venules. 
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(continued). Stimulated RES (zymosan pretreatment—4 days). Note marked 
increase carbon Kupffer cells throughout all lobules. Magnification 30x. 


Log. conc. carbon blood (mg/100 ml) 


2.0 
Hemorrhage 
1.8 
Controls 


Carbon Resistant 


body wt. 
RES Stimulated 


(Zymosan) 


1.4 


1.2 


1.0 


Carbon clearance curves (logarithmic) rats with normal depressed (haemor- 
thagic shock) and stimulated (endotoxin tolerant, zymosan pretreatment) RES. Carbon con- 
centration serial plasma samples using Coleman colorimeter. 


2.24 


538 CANADIAN ANAESTHETISTS SOCIETY JOURNAL 


Does interference with the RES actually lead reduced capacity 
stand stress? Blockade the RES with carbon, Proferrin, 
was found decrease considerably the normal tolerance all forms 
experimental shock examined. fact, this technique has been 
specific, reliable experimental method predisposing normal animals shock 
investigation other aspects the syndrome. Quantitative estimates RES 
clearance injected colloids during the course shock demonstrated pro. 
gressive decline phagocytic efficiency which reached its lowest value the 
time the animals became refractory When the same type blockade 
was induced animals previously made resistant shock, this resistance was 
abolished temporarily for periods twelve hours. This was true regardless 
the modality which had been used induce the pre-existent protected 
The rapid return this protected state conjunction with the disappearance 
the blockade points another important relationship between functionally 
already stimulated RES and the ability tolerate stress. common experience 
the laboratory that when normal dog bled vigorously and the shed blood 
reinfused before the animal severely hypotensive for too long and not 
irreversible, recovers promptly and appears entirely normal within 
Most the usual cardiovascular criteria are also within normal limits except for 
some increase circulating blood volume due haemodilution. However this 
same dog subjected haemorrhagic shock within this hour recovery 
period more easily rendered irreversible. When RES clearance determined 
the normal animal which has been bled and successfully the 
marked depression RES capacity noted during the haemorrhagic episode 
continues for 48-72 hours into the period apparent recovery. this post-shock 
interval the RES almost incapable being stimulated. During this recovery 
period single blocking dose carbon will produce long, profound and often 
unrelieved blockade. 

contradistinction these findings normal animals, RES clearances which 
are initially more efficient because stimulation fall much less and for briefer 
periods during and following haemorrhagic shock The hyperactive 
state spontaneously resumed much earlier the recovery period. Carbon 
blockade this time not profound prolonged the normal 
Stimulation the RES not only increases the capacity withstand haemorrhage 
but also imparts increased resistance trauma. This true irrespective the 
factor used stimulate the RES and depends solely the ability the agent 
increase RES clearance capacity. 

There one additional circumstance bearing the RES which might 
mentioned. One the early observations shock was that considerable 
tion adrenal function occurred. one time the adrenal cortex was believed 
occupy the key role determining the resistance animals stress. One 
need only recall the routine use DOCA for patients shock emphasize the 
former wide acceptance this belief. Without any present implication 
the correlation Selye’s concept adaptation adrenal mechanisms, the 
feeling that the adrenal cortex may significantly involved the shock 
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still widely exists. This witnessed the frequent inclusion cortisone 
routine anti-shock therapy. well recognized, adrenalectomized animals are 


highly susceptible shock. interest therefore ascertain whether there 


association between the adrenal gland and the changes seen the RES 
during adaptive procedures. 

was found that repeated doses ACTH resulted physical hypertrophy 
the RES. But this ACTH-induced hypertrophy did not lead the increased 
tolerance stress associated** with other techniques protection. Next was 
determined that adrenalectomized rats, maintained salt hydrocortisone, 
could gingerly trained state resistance greater than their untrained 
counterparts, although the magnitude this resistance was much lower than that 
produced intact animals. However, contrast with the intact trained animal 
which remains resistant for several weeks the adrenalectomized trained rat spon- 
taneously lost its resistance 1-2 days. was interesting that the hydrocortisone- 
treated rat, while fared significantly better than the salt-maintained animal, still 
fell far short the intact animal terms its tolerance stress. There appears 
be, therefore, yet undisclosed but real relationship between adrenal 
secretions, the RES and the circulation. 

Admittedly, rather indirect and poorly marked path has been travelled 
this point which clearly not the end the road but rather point challenge 
continue. The challenge our viewpoint concerning the site, use 
old term, the fulcrum which the disruption circulatory homeo- 
stasis shock turns. the RES there seemingly exists battery biologically 
versatile mechanisms which continuously monitor and regulate the make-up 
the blood and which also condition the functioning vascular and perhaps all 
endothelial cells. When the RES challenged responds accelerating and 
adapting its normal functional potential sustain endothelial integrity suc- 
cessfully coping with physiologically useless harmful materials has 
When RES mechanisms are overwhelmed these deleterious materials, when 
impaired for any other reason—systemic disease, X-radiation, metabolic 
disturbances—it cannot meet this challenge, cannot stimulated anew 
so. Its functions are transferred, default, other endothelial cells, less special- 
ized and less competent cope with the challenge. These less specialized cells 
not possess all the biochemical mechanisms the RES deal efficiently with 
complex proteins, bacterial products and the host materials released the 
generalized tissue hypoxia resulting from the inadequate tissue blood flow 
shock. result serious damage endothelial function occurs and provokes the 
widespread dysfunction the microcirculation and breakdown circulatory 
homeostasis which constitutes the so-called vicious cycle shock. But the fact 
that seems possible stimulate the RES beyond its normal capacity that 
less easily overwhelmed depressed and that such striking resistance many 
forms experimental shock can induced, imparts note optimism this 
new look shock. Finally should re-emphasized that this new look proposes 
but tenuous view and not completely validated appraisal complex 
and elusive entity. 
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RESUME 


L’état actuel nos connaissances sur pathogénie 
devient probablement principale raison clinique limité été 
fait des données expérimentales trés étendues bien point cette entité. 
toute évidence, faire une nouvelle mise valeur 
ment données laboratoire, sous angle nouveau différent, pour 
puissent apporter des réponses, longtemps cherchées, base 
syndrome choc. 

plupart des chercheurs sont pour affirmer que, essentiellement, 
choc est syndrome collapsus vasculaires périphériques. Toutefois, existe 
encore beaucoup savoir collapsus micro-circulatoire découle 
dabord plusieurs circonstances produits toxiques qui peuvent plus tard 
perturbation plus profonde des mécanismes défense 
ganisme normal. pas théorie conception choc qui 
une substance spécifique une situation pathologique qui puisse expliquer toutes 
les manifestations critiques syndrome. Toutefois, générale semble 
faire. bien des faits prouvent, sur fait que préalable 
perturbation (spontanée provoquée) des mécanismes naturels 
rend animal plus susceptible faire choc. sujet ces 
mécanismes défense, est trés intéressant signaler traite- 
ment pré-choc animal, par quels moyens qui augmentent niveau 
ses mécanismes défense, rend cet animal résistant aux stimuli 
choquants qui, temps ordinaire, seraient facilement mortels. 

Les processus biologiques par lesquels ordinairement aux 
circonstances défavorables les mécanismes 
tion. semble logique, conséquence, d’analyser ces 
mécanismes pour dépister peuvent jouer dans les 
événements qui conduisent choc. C’est fait connu que, dans groupe 
existe entre les individus une grande marge 
tolérance stress. fait pouvoir délibérément influencer les facteurs qui 
déterminent qualité réponse stress, réponse dans sens favorable 
non favorable, donne précieux renseignements théoriques pratiques. Depuis 
des siécles, cela pratique chez les humains: voir des soldats 
des Dans les laboratoires, depuis certain temps, emploie sur une 
haute échelle certaine, une variété techniques soit pour prédisposer 
les animaux stress, soit pour les protéger contre les stimuli stressants. 
examinant attentivement les caractéristiques ces techniques, 
celles qui exercent effet protecteur, est possible d’accumuler des renseigne- 
ments précieux pour comprendre les mécanismes défense qu’elles 

Cette analyse révéle plusieurs points intéressants. premier point est 
tolérance croisée différents types choc traumatique, toxique) 
quil est possible d’acquérir par des techniques individuelles protection. 
autre point consiste que les activités biologiques survenant dans 
dans foie jouent critique dans les défenses contre 
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stress. Enfin, point spécial réside dans quee caractére 


résistance semble étroitement lié sort diverses substances tissu- 
(histamines, catéchols, sérotonine, polypeptides substances 


présentes normalement dans les tissus. 

peut considérer choc comme syndrome collapsus vasculaire 
est également une manifestation fonction tissulaire pertur- 
bée qui découle d’un collapsus microcirculatoire. particularité syndrome- 
choc réside dans fait que collapsus vasculaire périphérique perturbation 
tissulaire concomitante deviennent cercle automatique lequel, 


impossible d’arréter renverser par quelle thérapeutique 
d’autres termes, lésion base semble consister dans développe- 


ment complexe vasculaire autonome dans les tissus, complexe dissocié, diffé- 
rent primitif biologique. été préconisé par Fine ses associés que 
choc irréversible n’était rien d’autre que résultat des mé- 
canismes normaux défense antibactérienne principe, sans 
tenir compte que Fine fait jouer aux endotoxines bactériennes dans 
pathogénie choc, cet énoncé intérét spécial. effet, les défenses 


anti-bactériennes font partie des mécanismes 
défense et, sans aucun doute, une entité phylogénétiquement 


primitive. L’analyse des mécanismes antibactériens pourrait donc fournir secret 
des défenses que met ceuvre pour adapter pour survivre aux 
situations stressantes comme choc. 

grand nombre des défenses contre les bactéries les produits bactériens 
sont situés dans systéme réticulo-endothélial est également précieux 
que réticulo-endothélial phylogénétiquement primitif par- 
ticipe plusieurs changements physiologiques, démontré, chez les animaux 
que protége expérimentalement contre choc. Encore bien 
démontré que systéme réticulo-endothélial était chainon important dans 
série des événements mis jeu par chaque facteur chaque circonstance 
susceptible jouer dans pathogenése choc: ferritine, les endo- 
toxines, les thromboses microscopiques, perméabilité capil- 
laire, etc. est établi clairement que systéme réticulo-endothélial fonctionne 
ordinairement continuelle pour phagocyter paralvser les produits 
réticulo-endothélial voit donc maintien d’un équilibre normal entre les tissus 
microcirculation. Ses abondantes cellules sont distribuées fagon straté- 
gique, elles répondent par une hypertrophie anatomique fonctionnelle 
dans sang quantités anormales débris cellulaires 
produits toxiques. Tout récemment, démontré que systéme était égale- 
ment impliqué dans plusieurs autres fonctions homéostatiques importanes, telles 
que régulation des plaquettes sanguines, des leucocytes, volume sanguin, 
débit sanguin régional, des anticorps, protéolytique, etc. 

Expérimentalement, peut mesurer capacité fonctionnelle systéme 
mesurant vitesse laquelle sont retirées courant 
sanguin les particules colloides inertes injectées, comme par exemple, carbone, 
proferrine radiochrome. méme pour faire une étude, peut 


| 

i 
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déprimer systéme réticulo-endothélial faisant une seule injection fortes 
doses ces colloides. bien, peut stimuler systéme faisant des 
injections répétées petites doses ces substances pendant plusieurs jours, 
employant ces fagons procéder, trouvé que dépression systéme 
réticulo-endothélial augmentait sensibilité toutes les sortes 
choc. Par contre, une stimulation systéme réticulo-endothélial entrainait une 
protection contre choc. Encore bien plus, les animaux rendus résistants choc 
par moyens manifesteraient aussi une activité fonctionnelle accrue 
systéme réticulo-endothélial. Dans cette derniére catégorie d’animaux 
pouvait inhiber temporairement cet état résistance bloquant systéme 
réticulo-endothélial par des doses dépressives colloides. appert donc, 
ces résultats, que fonctionnelle systéme réticulo-endothélial, lequel 
inclut une grande partie des mécanismes défense normale 
est point critique déterminant des caractéres 
réponse aux stimuli choquants. 

Cette analyse renseignements expérimentaux concernant 
syndrome-choc sous cet aspect devient rien d’autre que début route 
faudrait continuer explorer. Elle attire sur 
systéme réticulo-endothélial, qui est phylogénétiquement primitif, souple 
étroite relation avec tout autre facteur éventuel que prendre 
part qui, fait, tel que démontré, prend part lutte mortelle syndrome. 
choc. bibliographie documentant sur relation systéme 
lial choc est encore bien incompléte, mais plus amples études 
semblent des plus prometteuses pour nous aider resoudre probléme 
choc. 


REFERENCES 


Hemorrhagic Shock Dog. Am. Physiol. 179: 523 (1954). 
Usually Fatal. Am. Physiol. 138: 346 (1943). 
against Experimental Shock. Anesthesiology 17: 265 (1956). 
G., D., Host Resistance Hemorrhagic Shock; Mechanism 
Protective Action Dibenamine. Proc. Soc. Exper. Biol. Med. 97: 584 (1958). 
The General Adaptation Syndrome and the Diseases Adaptation. Clin. 
Normal and Dibenzyline Protected Dogs. Am. Physiol. (in press). 
Bowel and liver Drug Protection against Shock. Anesthesiology 20: 290 (1959). 
Drum Shock and Development “Resistance” Drum Trauma. Am. Physiol 
164: (1951). 

SHorr, E., Mazur, A., Chemical and Biological Properties the 
torenal Factors VEM and VDM (ferritin). Recent Progress Hormone Research 
453; New York: Academic Press (1955). 

Intestinal Ischemia (SMA) Shock. Am. Physiol. (in press). 

Microcirculatory Derangements Basis for Lethal Manifestations 
Experimental Shock. Brit. Anaesth. 30: 466 (1958). 


fortes 
ant des 


jours, 


rtes 
ait une 

lequel 
nale 


nant 


route 
sme: 
drome- 
obléme 


ision 


Trauma 
chanism 

Clin. 


Physiol. 


3lood 


tions 


HERSHEY ZWEIFACH: ADAPTATION SHOCK 543 


12. Current Theories Shock. Anesthesiology 21: 303 (1960). 

13. Experimental protection against shock, Wisconsin Med. 58: 643 (1959). 

14. Intestinal Factor Irreversible Hemorrhage Shock. Surgery 42: 
1043 (1957). 

Mesenteric hemodynamics during hemorrhagic shock dog with 
functional absence liver. Am. Physiol. 193: 599 (1958). 

Circulatory Homeostasis; Tissue Origins Vasotropic Principles VEM and VDM, 
Which during Evolution Hemorrhagic and Tourniquet Shock. Circulation 
(1951). 

17. Resistance Bacterial Infection Traumatic Shock. Brit. Anaesth. 30: 
485 (1958). 

18. GREEN, S., Mazur, A., Mechanism Catalytic Oxidation Adrenaline 
Ferritin. Biol. Chem. 213: 147 (1955). 

19. L., W., BENACERRAF, Mechanisms Production Tissue 
Damage and Shock Endotoxin. Tr. Am. Physicians 70: (1957). 

Fine, Bacterial Factor Traumatic Shock. Springfield, Chas. Thomas 
(1954). 

21. (Editor). Pathophysiology the Reticulo-endothelial System. Symposium 
sponsored Council for International Organizations for Medical Sciences; Springfield, 
Ill.: Chas. Thomas (1957). 

22. Conference Recticulo-Endothelial System (Dec. 1959). New York 
Ac. Sci., Ann. New York Ac. Sci. (in press). 

lopectic activity the RES relation the dose carbon injected. Brit. Exper. 
Pathol. 34: 441 (1953). 

Shock. Am. Physiol. 187: 263 (1956). 

System Shock. Exper. Med. 110: 547 (1959). 

26. W., Effect Hemorrhagic Shock the Phagocytic 
Function Kupffer Cells. Circ. Research (1958). 

27. The Contribution the Reticulo-Endothelial System the Develop- 
ment Tolerance Experimental Shock. Ann. New York Ac. Sci. 88: 203 (1960). 


ERRATUM 


The acknowledgment the paper entitled “Central Effects Five Muscle 
Relaxants” Hersey, Gowdey and Spoerel, which appeared 
the ANAESTHETISTS JOURNAL, Volume (July 1961) page 
344 should read follows: “This study was supported part grant from 
Burroughs Wellcome and Company, Montreal, Canada and part the 
Bickell Foundation. wish thank Dr. Bogert, Medical Director 
Burroughs Wellcome for his interest this problem.” 


METHOXYFLURANE 2,2-dichloro-1,1-difluoro-ethyl ether with the formula 


clear, colourless liquid characteristic odour which boils 104.8° The 
vapour pressure approximately mm. 20° The vapour pressure 
water 17.5 mm. under the same conditions. The greater vapour pressure 
methoxyflurane explained the latent heat vaporization which 
calories per gm. compared 540 calories for water. The compound stable 
the presence light and does not react with soda 

The explosive limits are approximately per cent 60° room 
ture nonflammable any concentration air, oxygen and nitrous oxide. 
Vapour density 7.36 g/l. Its water solubility 0.22 grams/100 grams. Its 
behaviour many ways similar that ether and Fluothane. can 
administered any technique: open drop, semi-closed and closed circle, 
precision vaporizer not essential, but much safer. 

calculating the concentration methoxyflurane copper vaporizer, one 
must remember that the vapour pressure methoxyflurane one-tenth that 
Fluothane, that say, mm. compared 250 mm. usual conditions. 


Clinical Considerations 


Loss consciousness and automatic respiration are achieved 
from two four minutes, but this time the patient will still react painful 
stimuli. Induction time with open drop takes from eight 
twelve minutes adults, from six eight minutes children, but less 
following thiopentone induction. Intubation time shorter with the use 
muscle relaxant drug. 

intubation carried out after thiopentone induction and the use short- 
acting muscle relaxant, must realized that the patient will not always 
saturated enough tolerate the endotracheal tube, spite the fact that 
analgesia sufficient. 

small dose succinylcholine chloride administered after mg. decame- 
thonium allows sufficient time for saturation with methoxyflurane. 1.5 per cent 
concentration methoxyflurane sufficient achieve surgical anaesthesia. In- 
duction begun with this concentration and the concentration maintained until 
surgical anaesthesia obtained. Patients will cough higher concentrations. 


*Presented the Annual Meeting the Canadian Anaesthetists’ Society, May 15, 
name given Abbott Laboratories Ltd. methoxyflurane Penthrane. 
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The maximum concentration obtained under normal conditions little over 
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per cent. Maintenance easy and smooth with concentration 0.5 per cent. 

With the Vernitrol vaporizer specially calibrated for with oxygen scale 
three litres, induction and maintenance present problem for both re- 
breathing and non-rebreathing techniques. Even with ten-litre flow diluent 
gas, one may attain little more than 0.7 per cent concentration 20° 
temperature. 

The usual Vernitrol vaporizer, which calibrated with oxygen scale one 
litre, necessitates low flow diluent gas reach 1.5 per cent concentration 
methoxyflurane. flow rate one litre from the vaporizer combined with 
flow rate three litres diluent gas gives 0.8 per cent concentration 
methoxyflurane. This low-flow technique used with soda lime semi-closed 
circuit. prolongs the induction, have resort induction with 
another general inhalation anaesthetic thiopentone, curare, nitrous oxide 
sequence. 

Therefore, four litres diluent gas will permit the administration 0.62 
per cent concentration methoxyflurane one litre oxygen passes through 
the vaporizer. 

This concentration maintained from ten fifteen minutes and decreased 
0.4 and then 0.3 per cent according the length anaesthesia and the 
amount drug accumulated the bag and the patient’s tissues 
breathing occurs. 

The technique which have developed, using the Heidbrink Kinetometer 
equipped with the ether vaporizer bottle No. the inspiratory side the 
circle, The anaesthetic agent vaporized with flow rate four 
litres, two nitrous oxide, two oxygen, and the vaporizer the circuit 
opened the No. setting. This gives concentration little,over per 
cent. After induction, the anaesthetic agent delivered the No. setting, 
giving concentration about 0.5 per cent. For long operations, No. setting 
gives sufficient 

This not accurate technique, since the opening the bottle not made 
with precision. The concentration varies with the minute volume and with the 
control respiration. also varies water condensation accumulates above 
the anaesthetic agent. However, satisfactory method, but requires con- 
siderable attention following the signs anaesthesia. Furthermore, some 
patients become too saturated the end the operation and sleep longer. 
the non-rebreathing technique with high flow gas, the dial must set 
No. for induction and lowered for maintenance. 

The following technique adopted with the Boyle’s machine. The drug 
poured into the Azeotec Fluotec vaporizer and also into the bottle the circle. 
The Azeotec fully opened delivers one-tenth the concentration methoxy- 
flurane compared with fluother, that 0.45 per cent methoxyflurane. obtain 
per cent more concentration, the bottle the circle opened the same time 
setting No. with gas flow four litres. For induction, these two vaporizers 
are used together with gas flow four litres. For maintenance, the Azeotec 
vaporizer kept open. With non-rebreathing technique, the tube the patient 
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connected the inspiratory side the circle, where the vaporizer is, and 
the openings the expiratory side and the bag are closed. this manner, 
one both vaporizers may used. obstetrics, the Azeotec Fluotec 
vaporizer alone sufficient the semi-closed technique. 

Nausea and vomiting not occur during induction. Delirium excitement 
rarely occurs. Methoxyflurane potent anaesthetic, and induction safe 
because low vapour pressure and delayed saturation the tissues. However, 
the administration the drug must adjusted known and safe level when 
the surgical anaesthesia established, since the blood pressure may fall quickly 
the third plane the third stage. 

precision vaporizer outside the circle assures light anaesthesia without 
fluctuation. low concentrations analgesia sufficient, and blood pressure 
very stable even the reversed Trendelenburg position. 


Respiration 

During open drop methoxyflurane methoxyflurane induction, 
there little change minute volume, but reach the surgical stage some 
depression the respiration Respiration depressed after thiopentone 
induction. During surgical anaesthesia, minute volume often decreased half, 
observed with the Wright ventimeter. 

Respiration must assisted controlled during induction, maintenance and 
recovery. Resistance respiration minimal. increase salivary activity 
mucus secretion has been observed any time. Patients operated for 
cleft palate rhinoplasty show less postoperative secretions and are more 
comfortable than after the use other general anaesthetics. Pharyngeal reflexes 


are depressed early. Once saturation adequate, the endotracheal tube 
tolerated well. 


Circulation 


Blood pressure stays within normal limits during induction and maintenance, 
but may fall deep anaesthesia. 

Generally, fifteen minutes will elapse from the start the anaesthetic before 
there may fall blood pressure. When thiopentone used for induction, 
one must watch for the depression the circulation which produced the 
latter drug and, anaesthesia proceeds, one must wait allow the 
organism recover from this inhibition. 

lowered blood pressure usually means overdose methoxyflurane. This 
action can reversed quickly decreasing the concentration the drug. 
The cardiac rate stable. large series cases were followed with the 
electrocardioscope. Once, severe ventricular arrythmia was seen child, 
wandering pace-maker appeared small proportion cases. The wave 
became flattened absent. Occasionally, nodal rhythm was seen.‘ 

Bamforth al. found methoxyflurane similar chloroform sensitizing the 
heart dogs Other investigators have found that epinephrine 


given intravenously, even large doses, did not cause cardiac fibrillation while 
methoxyflurane was being used. 
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According Stephen, more difficult induce ventricular fibrillation 
dogs with this drug than with other previous anaesthetics known sensitize 
the heart 

Epinephrine was injected thirty our cases overcome oozing. The dose 


was one drop epinephrine 1:1000 dilution mixed with five cc. 


novocaine per cent. One cc. this solution was injected. This represents 
dose 0.001 0.002 mg./kg. compared with 0.01 and 0.05 mg. injected 
intravenously dogs Bamforth al. 

All these patients were followed the electrocardioscope, except for five 
babies with cleft palate, and none developed occasional wander- 
ing pace-maker was seen. 


Muscular Relaxation 

Masseter muscles relax early. Methoxyflurane produces good quality 
muscular relaxation. However, small doses relaxants allow surgical mainte- 
nance with light levels anaesthesia and, accordingly, more stable blood 
pressure level. 


Gastro-intestinal System 


Nausea vomiting appears neither during induction nor during fluctuations 
the level anaesthesia. total 410 patients were followed the recovery 
room double-blind control comparison with fluother. the patients 
per cent vomited the recovery room, per cent had nausea. the same 
time, 169 patients who were given fluother, per cent vomited, per cent 
had These patients were premedicated with Meperidine-Atropine and 
occasionally 

the postoperative period, obstetric cases excluded, per slight 
nausea vomiting the first the second day, according the records. 


Emergence Recovery 


The administration methoxyflurane decreased 0.2 per cent con- 
centration prior the end the surgical procedure. After long operations, the 
endotracheal tube left place the recovery room and connected, re- 
spiratory depression occurs, automatic respirator. Recovery quiet and 
ismore prolonged than after fluother. 

Awakening occurs generally less than fifteen minutes. After long and deep 
anaesthesia, some patients are depressed for one two hours and answer 
questions slowly and with difficulty. more experience gained and more 
precise techniques are used, these cases will exceptional. 

Injection prostigmine and atropine tolerated well. Vanillic diethylamide 
doses mgm. per pound body weight stimulates depressed 
and awakens the patients certain degree. 


Obstetrics 


Methoxyflurane was used 144 obstetric cases. and methoxy- 
flurane semi-closed technique acts very quickly. 0.5 per cent concentration 
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sufficient obtain sedation and analgesia few minutes. Uterine cop. 
tractions continue light planes anaesthesia. Babies cry spontaneously, 
Generally, nausea vomiting appears even after the injection ergot 
derivatives. this small series, neither abnormal haemorrhage 
inertia occurred. Three patients vomited the awakening period, five vomited 
few hours later. 


Methoxyflurane was used 939 cases, without consideration the type 
operation, but especially long operations and cancer cases. Premedication 
consisted one injection Meperidine and Atropine. small percentage 
received Benadryl. methoxyflurane induction was achieved 
per cent cases. 

dose thiopenthane, decamethonium, succinylcholine chloride for intubation 
followed +O, methoxyflurane were used for the other cases. Small 
doses nondepolarising curare may used intervals during 
High flow technique was used children with mask, Ayre’s technique, 
even the tip bronchoscope, 0.8 per cent concentration for 
Semi-closed technique with soda lime used adults. 

Respiration always assisted controlled. precision vaporizer 
ferable. Open drop method was used several children. Just few drops 
are sufficient put babies sleep with safety. The signs anaesthesia 
observed consisted the movements limbs, tears, conjunctival and corneal 
reflexes, blood pressure level and the concentration the drug. Pupils 
small and their interpretation difficult. The conjunctivae are congested. 

cardiac arrest occurred. Methoxyflurane caused less vomiting than ether 
and cyclopropane. After abdominal surgery, 6.5 per cent the cases had pul- 
monary complications consisting cough and expectoration. One patient de- 
veloped consolidation the lower right chest and pleural effusion after left 
thoraco-abdominal incision. was re-operated for oesophago-gastric 
fistula. 

Another patient, years age, two weeks after gastrectomy for ulcer, 
developed parotitis and atypical pneumonia diagnosed 
tracheotomy was needed part the treatment contro] the pulmonary 
infection. The patient was anaesthetized third time with methoxyflurane for 
incision and drainage the parotid. 

Other complications were benign nature. The incidence pulmonary com- 
plications lower than with other inhalation anaesthetics studied the 
previous years our series. Bacteriological studies were done Dr. André 
Potvin, supposing that cross infection the machine could decreased. 
Methoxyflurane and halothane were found bactericidal for some micro-organisms. 
Ether has bacteriostatic action the same micro-organisms. the month 
following surgery, eight patients died. Five them died normal evolution 
their cancer, one gastric haemorrhage, one peritonitis and one the 
complications cirrhosis the liver. Three them had biopsies the 
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TABLE 
SUMMARY EXPERIENCE WITH METHOXYFLURANE 


Nausea Vomiting Nausea and Postop. 
vomiting pulmonary Postop. 
arrest room room postop. complications mortality 


Total: 
939 cases 


Obstetric cases cases 
cases: 144 


Obstetric 17% 
cases 
excluded: 
795 


Laparotomies: 
265 cases 


Double control 
recovery 
room: 
PENTHRANE: 13% 4.5% 
410 cases 
FLUOTHER: 10% 
169 cases 


during the operation and autopsy well. There was difference 


between the two biopsies except the patient who died complications 
the liver. porto-caval shunt had been performed five days before. 
autopsy done Dr. Jean-Louis Bonenfant, after confirming the finding 
cirrhosis with esophageal varices, proved the porto-caval shunt 
intact and patent. Microscopically, there were minute foci hepatic necrosis, 
ischaemic type, suggesting failure the hepatic artery blood flow 
oxygenate the liver cells, owing the massive porto-caval shunt. However, 
parenchymal involvement other organs (spleen, pancreas, kidneys) was 
conspicuously absent. 

Another patient had biopsy the liver during gall bladder operation. 
Histological examination showed fatty cirrhosis the liver its initial phase. 
This patient has had trouble-free postoperative course and left the hospital 
ten days later very good condition. 


SUMMARY AND CONCLUSION 


Methoxyflurane (Penthrane®) new halogenated anaesthetic agent. In- 
duction slow but smooth. This may considered safety factor. pro- 
vides good muscular relaxation. Cardiac rhythm remains stable, that may 
probably used with epinephrine; our clinical experience confirms that point. 

Respiration depressed half. Recovery may prolonged overpre- 
medication, deep anaesthesia and hypoventilation. 
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Employed combination with other anaesthetic agents and curare, and de. 
livered with precision vaporizer, methoxyflurane permits faster recovery, 
Awakening quiet and without hypotension. 

this drug seems more toxic than the other inhalation anaesthetic agents, 


Penthrane® est nouvel agent anethésique halogéné. par 
inhalation avec les vaporisateurs ordinaires, mais préférence avec vaporisa- 
teur précision. 

est non explosif température chambre non affecté par 
chaux sodée. 

est douce, mais lente. L’administration 
choline-protoxyde d’azote-oxygéne suivie Penthrane rend 
celui-ci plus satisfaisante. 

respiration est déprimée, pression baisse anesthésie pro- 
fonde. rythme cardiaque est stable n’est pas influencé par faibles doses 
injectées dans les tissus. 

Associé protoxyde d’azote, Penthrane concentration 0.5 pour cent 
suffit pour maintenance circuit 

relachement musculaire est bon anesthésie profonde, mais faibles 
doses relaxants sont suffisantes préférables profonde qui 
une chute pression. Les signes sont plus 
utiliser des vaporisateurs précis plagés dehors circuit. 

réveil est calme, mais prolongé prémédication été trop forte 
saturation est trop marquée. 

Les vomissements sont rares. 

obstétrique, Penthrane associé protoxyde d’azote fournit une sédation 
une analgésie rapide. L’expulsion continue, bébé com- 
porte normalement, parturiente vomit pas présente pas 
utérine. dose employée est minime réveille moins 
cing minutes. 
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SOME TRAILS WITH VANILLIC DIETHYLAMIDE: NEW 


ROMAGNOLI, M.D. AND DIAMOND, M.B., 


somno securitas.” Safety sleep exists only when the awakening con- 


trolled. step was made this direction 1952 when vanillic diethylamide 


(3-methoxy-4-oxy-benzoic was synthetized Kvasnicka and 
Kratzl' and tested its pharmacology and toxicity central nervous 
stimulant were then evaluated the experimental animal. However, was 
not until 1959 that this drug came back into focus. Vanillic diethylamide has 
molecular weight 223.6 and melting point 95.5° white crystalline 
powder, slightly soluable water. The L.D. is, mice, intra- 
and mg./kg. orally. rabbits, the respiratory volume increases 100 
per cent after dose mg./kg. intravenously. The response maximum 
sixty seconds and terminates ten minutes. fifteen times effective 
nikethamide and four times effective metrazol respiratory 
This response occurs irrespective the depressing cause, for example, bar- 
biturates, morphine, alcohol, ether, and The onset im- 
mediate and the duration brief. Orally, lasts four hours. humans, the 
blood pressure unchanged brought back normal previously 
There evidence toxicity and alteration urine, blood serum com- 
ponents have been found.* However, there have been reports sneezing, cough- 
ing, itching, flushing and even twitchings particularly during excessive doses. 
must concluded that this drug has very low toxicity comparison its 
activity respiratory stimulant and arousing 

undertook some trials with vanillic diethylamide view these very 
encouraging reports. The patients were totally unselected (Table 1). The age 
varied between and years; the duration anaesthesia was from five minutes 
two hours. first decided use only after thiopentone administration and 
immediately found that the side effects were due the rapid administration 
solution. then made per cent solution normal saline 
and gave this very slowly. Our next finding was that the dosage vanillic 
diethylamide required awaken the patient following thiopentone anaesthesia 
corresponded closely the dosage 2.5 per cent pentothal administered volume 
for volume. other words, after dose cc. 2.5 per cent pentothal, ce. 
per cent vanillic diethylamide were required awaken the patient. This 
dose was administered intravenously over period three minutes. Although 
such rule empirical and lacking quantitative values, was nevertheless 
found safe, easily applicable and capable giving the desired 


*Trade name Emivan. Generously supplied Arlington-Funk Laboratories. 
the Annual Meeting, Canadian Anaesthetists’ Society, May 15-18, 1961. 
Anaesthesia, Jewish General Hospital, Montreal, P.Q. 
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TABLE 
WHICH VANILLIC DIETHYLAMIDE was 


Laparotomies 
Cystotomies 
Orthopaedics 
Hernias 
Rectal 
Tonsillectomies 
and 
Cystoscopies 
Oesophagoscopies 
Comas 

200 


results even the hands the novice. did not take many cases for 
realize how constant and reliable the effects this new analeptic were. Then 
extended its use include every type anaesthetic unconsciousness (Table II), 
The results continued consistently good. With appropriate dosage, the 
patients would wake during the administration and occasions would relapse 
into light sleep. They often began rubbing their eyes, nose and mouth with 


TABLE 


Pent. Demerol 
Pent. ether N,O 
Pent. 
Pent. Fluothane 
Pent. Trilene 
Pentothal 
Comas 
Lytic cocktails 


well-coordinated movements, then consciousness returned progressively until 
they could answer questions even their speech was slurred. The respiratory 
stimulation was always very good. There was significant oscillation blood 
pressure, but was this stage that, the administration even our diluted 
solution was too rapid, sneezing, coughing and laryngeal spasm would 
However, can categorically state that never once noticed muscle fascicula- 
tion convulsive type movements. our series (Table III), 153 patients had 


TABLE III 

EFFECTS 
side effects 153 
Sneezing 
Itching 
Cough 


Spasm 


hen 
ble II), 
ge, the 
relapse 
with 


blood 
liluted 
ensue, 


had 
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side effects; manifested sneezing; complained itchiness; coughed, 
and only exhibited laryngeal spasm. must pointed out that the total 
number side effects higher than the total number cases treated simply 
because some patients manifested more than one side effect. Those who had 
spasm always coughed; those who sneezed often coughed; and those who showed 
itchiness, sometimes sneezed. 

Included our series were three cases coma caused the ingestion 
depressants. Patient no. A.V., white female aged years, weighing 120 
had taken undetermined amount 3-propanediol 
dicarbamate and 2-diethylaminoethyl benzilate (Deprol®), codeine, pento- 
barbital and 4-benzodiazepine 4-oxide 
HCl (Librium®). She was admitted around midnight; cyanotic, Cheyne-Stokes 
respirations, blood pressure 120/80, pulse 120. She was treated conservatively 
until ten the following morning when there was improvement. The 
blood pressure was 154/92, respirations 24, pulse 100 and temperature 100.2° 
One hour later the blood pressure was 190/90, respirations 30, and pulse 126. 
Over period fifteen minutes, 600 mg. vanillic diethylamide per cent 
solution was administered intravenously. The patient showed coordinated move- 
ment, coughing, corneal reflex and her blood pressure was 185/90, pulse 120 and 
respirations (deep). Four hours later the blood pressure was 140/80, 
respirations 24, pulse 100 and temperature 99.4° Then 400 mg. the 
same solution was administered over fifteen-minute period. Breathing was 
deep, the patient moved and all reflexes were present. pharyngeal airway was 
not tolerated. after another interval four hours, the blood pressure 
was 140/90, pulse 100, respirations and temperature 98.6° Again 400 mg. 
were administered the same way. The response was once more exellent and 
the patient was almost awake. She rubbed her eyes, cleared her throat and turned 
over. The same dose was repeated four hours later. The patient was awake 
the following morning, fully conscious, hostile and resentful. 

Patient no. M., white female, years age, weighing 132 had 
taken grains pentobarbital and 300 mg. 
3H-1, 4-benzodiazepine 4-oxide (Librium®). She was admitted p.m. 
and various analeptics were given during the night. a.m. deep reflexes were 
present but there was corneal reflex. Respirations were and shallow. The 
blood pressure was 100/60 and the left lung was poorly aerated. dose 400 mg. 
vanillic diethylamide was administered. Slight movement the limbs was 
obtained and there was effort cough. a.m. the same dose was given. 
The blood pressure was unchanged but the response was good with coughing, 
movement and return the corneal reflex. p.m. the blood pressure was 
100/60 and additional 400 mg. vanillic diethylamide were given. This 
cough, movements, corneal reflex and good lung expansion. 
the dose 400 mg. was repeated. this time the conjunctival reflex 
returned. the eyelid reflex returned after another dose the same 
amount vanillic diethylamide. p.m. another 400 mg. were administered 
and the patient awoke and spoke and then fell into light sleep until next 
morning, when she was well. Her blood pressure was 125/84 and pulse 78. 
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Patient no. N.N., was 19-year-old white male, weighing 200 
admitted a.m. coma since the previous evening because ingestion 
large and undetermined amount tranylcypromine-trifluoperazine (Par. 
7-chloro-2-methylamino-5-phenyl-3H-1, 4-benzodiazepine 4-oxide 
and pentobarbital. His respiration was inadequate, blood pressure 
100/60, pulse 110. had reflexes all, response deep pain, and some 
falling back the tongue. view the condition, airway was inserted and 
vanillic diethylamide was administered large quantities (10 gm.) drip 
during the succeeding three hours. This caused good respiratory efforts with 
adequate exchange, accompanied cough and clearing the upper respiratory 
tract. the afternoon, the patient had gone back into state complete absence 
reflexes and inadequate respiratory exchange. The administration 500 mg. 
vanillic diethylamide four minutes caused good respiratory stimulus and 
cough which brought large quantity green exudate. The temperature had 
risen 103° rectally. Bronchial toilet was done immediately under 
vision. no. endotracheal tube was inserted and connected the 
respirator. General medical therapy also instituted. vanillic diethylamide 
drip (10 mg./cc.) was run drops per minute. Single injections 
diethylamide were done four-hour intervals. The dose administered 
always that required cause cough for clearing the upper 
passages. This dose was, the beginning, approximately 1000 mg. five 
minutes. decreased 400 mg. less the end the third day when the 
patient regained consciousness. The coma lasted hours. tracheostomy 
performed hours after admission. 

The first and the second patients presented received 1.8 gm. and 2.4 
respectively, which consider small dose but adequate gain the desired 
result. the other hand, view the greater depth coma, the third patien 
received total dose 23.2 gm. obtain the same 

Vanillic diethylamide was administered large number patients unde 
the most varied conditions, and even large doses always obtained the 
desired results with minimum side effects. This drug indeed analepti 
without any antidotic activity towards any the depressants used for 
relation anaesthesia. However, has arousing effect against any anaes 
thetic agent, pentothal ether tranquillizers opiates—a great 
indeed. The dose necessary achieve the required effect will, however, vary 
This dose easily gauged because vanillic diethylamide has rapid onset 
short duration action (10 minutes average). The mode action 
discussed and variously attributed the carotid chemo-receptors directly 
the medullary Our clinical impression that vanillic diethylamid 
has indeed action all the central nervous system with generalized stimula 
tion the motor, sensory and medullary centres with specific activity 
respiration. Compared with single dose pentothal, single dose 
diethylamide quite adequate achieve and maintain consciousness, 
against longer-acting agents, such ether the phenothiazine derivative: 
vanillic diethylamide account its evanescence, must administered dri 
the patient will quickly revert deep sleep before. the case 
comas, feel that all that can hoped vanillic diethylamide stirrin 
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action with deep breathing and coughing and swallowing regular intervals 
two four hours give the organism the time rid itself the 
intoxicating drug. Vanillic diethylamide substitute for all the measures 
normally necessary the treatment acute barbituric poisoning such 
maintenance adequate ventilation, postural drainage, antibiotics, etc. The side 
effects elicited are minimal and consequence even extremely large doses 
and must clear that they are always regulated ratio derived from the 
condition the patient (depth), quantity the drug, and speed administra- 
tion. side effects, encountered itching, sneezing, coughing and laryngeal 
spasm mostly during the early stages our experience. The blood pressure was 
unaffected was brought normal previously depressed. The cardiac 
rhythm our experience was never altered. 

Vanillic diethylamide miracle drug, but indeed extremely safe 
and valuable substance counteracting pharmacological 


SUMMARY 


Vanillic diethylamide, analeptic recent discovery, was tested 200 
patients who had received varied anaesthetics, including three barbiturate and 
tranquillizer intoxications. The clinical findings and the results this promising 


drug are discussed. 
RESUME 


Nous avons étudié les effects analeptique découvert 
amide nous avons fait cette étude sur 200 malades qui avaient regu 
différents agents anesthésiques, dont trois cas aux barbituriques 
aux tranquilisants. Nous faisons part des observations cliniques résultats 
obtenus suite cette drogue prometteuse. 
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THE TAKAOKA RESPIRATOR FOR AUTOMATIC VENTILATION 
THE LUNGS 


ALLEN 


THE NUMBER anaesthetists who prefer use their own hands rather than 
automatic device for augmenting pulmonary ventilation for patient during 
general anaesthesia still considerable. Even those who frequently have 
provide anaesthesia with controlled ventilation for very long 
cedures, when they have several other important tasks perform simul- 
taneously, persist avoiding automatic ventilators. The reasons for this have 
been reiterated many occasions. important reason the complex mechanics 
these respirators, which makes individual adjustments awkward cumber- 
some and raises the fear breakdown critical point during the anaesthetic 
procedure. Even those who have used the more recently designed respirators 
feel that, although freeing their hands, relief from mental and physical fatigue, 
and other advantages provided such devices have helped them improve 
the care their anaesthetized patients, some these respirators are not easy 
adjust quickly and many require more attention than safe direct away 
from immediate observation the patient and the 

During the past ten years, simple automatic respirator has been developed 
and being used many parts South America. This device was designed 
and made Dr. Kentaro Takaoka. engineer and anaesthetist who 
practices and teaches anaesthesia Sao Paulo, Brazil. Several anaesthetists who 
have visited Dr. Takaoka from North America and Europe have been given 
one his respirators for clinical trial, and have found that easy use 
clinical practice, and provides adequate pulmonary ventilation with minimal 
adjustments, once attached source gas (directly through machine) 
and the patient’s airway. causes little distraction from the immediate 
attention the patient, and requires practically maintenance. 

The Takaoka respirator compact and weighs only 400 gm. The mechanism 
circular aluminum case which cm. diameter and cm. 
thick. The valves adjust pressure sensitivity (internal regulator) and cycling 
rate (external regulator jut out 2.5 cm. from the centre the top. The expiratory 
vents, safety valve and the connector for the endotracheal tube jut out off-centre 
from the bottom. The gas inlet projects cm. from the side and has lateral 
nipple for sampling the gas (for analysis) during respiration. Figure shows 
the intact respirator and vertical section which are two-thirds actual size. 

The respirator cycles automatically when gas delivered from piped supply 
from any anaesthetic gas machine the reduced pressure exceeds approxi- 
mately in. and the gas the outlet enters semi-distensible space 
Canadian and American hospitals the piped air, oxygen and nitrous oxide 


*From the Department Anesthesiology, Upstate Medical Center, Syracuse, New York. 
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INTERNAL REGULATOR 


PRESSURE 


REGULATOR EXTERNAL REGULATOR 


SAFETY 


VALVE 

han 
CYCLING VALVE 
(Magnetic) 
simul- Ficure Diagram the Takaoka Respirator. 
have 
chanics 
umber- supply are usually delivered pressure least in. and most 
anaesthetic machines the oxygen and nitrous oxide pressure from the tank 
reduced between and in., that there should difficulty 
fatigue, operating the respirator account the pressure the gas supply. 
mprove Earlier models this respirator were discontinued because the duration 
easy inspiration was too long (65 per cent the cycling time). the present model, 
away the inspiratory positive pressure phase equal the expiratory phase. All 

expired gas vented the atmosphere that rebreathing possible. The 
respirator economical operate because the gas which provides the motive 
esigned power for inflation enters the lungs. Fresh gas enters the injector continuously 
who from the reducing valve and flow meter. The gas supply constitutes constant- 
who flow generator parallel with the respirator, the effect which limited 
given the inspiratory phase. The gas added the lungs during inspiration and the 
same volume withdrawn from the lungs during expiration. The mechanism 
ninimal the respirator acts pressure generator with negligible series resistance. 
achine) The flow anaesthetic gas into out the patient determined the 
nediate magnitude the pressure and the compliance the lungs and 

not influenced directly the fresh gas flow. The peak pressure the endo- 
tracheal tube during inspiration depends the physical characteristics the 
cm. lungs and thorax and the rate gas flow. adjusting the gas inflow, the 
cycling peak pressure the endotracheal tube varies between approximately and 
piratory mm. Hg. During clinical anaesthesia adults usually between and 
mm. Hg. when the tidal volume has been adjusted between 300 and 750 ml. 
lateral These limits can extended briefly necessary holding the cycling valve 
shows the “in” “out” position, but this manoeuvre should not used unless the 
chest open, and the Inngs are under direct vision. constant peak sub- 
supply atmospheric pressure mm. Hg. occurs the end expiration and 
cannot increased. characteristic saw-tooth shaped flow curve produced 
space. over the clinical range cycling rates (Fig. which differs from that produced 
the Bennett Assistor, Emerson Controller-Assister and Stephenson Controlled 


York. Respiration unit only that there pause ambient pressure. However, 
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the subatmospheric pressure that occurs the termination expiration 
sufficient reduce the mean airway pressure mm. Hg.). This level 
similar that found with presently available intermittent positive pressur 
ventilators which expiration time has been adjusted approximately 
the inspiration time.* 


seconds 


+16 


Ficure Saw-tooth pressure pattern Takaoka Respirator (cycling rate 17/min., pape 
speed cm./min. 


The rate cycling can adjusted rotating the external regulator tha 
any rate between approximately per minute usually possible. 
regulating the gas inflow rate, the tidal volume delivered the endotracheal tub 
can adjusted over range which sufficient for clinical use adults wel 
children. 

order use the Takaoka respirator during clinical anaesthesia, non 
distensible rubber tube with bore should employed attach the 
supply beyond reducing valve and flowmeter the gas inlet the respirator 
The vaporizer for any liquid anaesthetic must course interposed betweer 
the flowmeter and the gas inlet. The rate gas flow oxygen, oxygen witl 
nitrous oxide ethylene sum should twice the desired minute 
instance, minute volume 7.5 litres required for adequate ventilation 
the patient, and when using 1:2 mixture oxygen and nitrous oxide, the flow: 
must set litres oxygen and litres nitrous oxide. 

The Takaoka respirator has evident deleterious effect the cardiac outpu 
circulatory dynamics, spite the fact that the gas flow curve characteristic 
are such that the mean airway pressure somewhat higher than might 
desired during the expiration those who insist that the mean airway pressur 
should very near ambient pressure. However, one compares 
saw-tooth curve produced this respirator with the “ideal curve” (type 
described Cournand and his associates, one finds that there appreciabl 
difference, except the shorter period negative pressure phas 
the cycle removes some the objection the shorter expiration 
Virtue has reported that dogs with normal blood volume and those witl 
hypovolemia, the effect the new model this respirator cardiac output 
different from that produced manual control serie 
experiments which studied several potent anaesthetics dogs and 
humans, alterations cardiovascular dynamics could attributed 
respirator. Pulmonary ventilation was also adequate according clinical sign 


ration 
pressure 
twice 


paper 


that 
ible. 
eal tube 
well 


the gas 
with 
For 
ation 
flows 


output 
teristics 
ight 
res the 
ype 
reciable 
phase 
|,6,7,8,9,10 
itput 
series 
and 
the 


ALLEN DOBKIN: THE TAKAOKA RESPIRATOR 559 


and from data derived from analyses anaerobic arterial blood samples 
determine anion-cation 

During the past two years the new model the Takaoka respirator has been 
used during more than 400 major (abdominal and thoracic) operative procedures 
humans. Pulmonary ventilation was controlled for more than sum 1,200 
hours these patients. addition, the same respirator was used experiments 
more than 160 dogs which pulmonary ventilation was controlled for more 
than sum 750 hours. was also used several patients who required 
controlled pulmonary ventilation for several days. The anaesthetics used included 
chloroform, halothane, halothane-ether azeotrope, methoxyflurane, trichlorethy- 
lene and vinyl ether with oxygen with nitrous 
case clinical experimental use was found necessary remove the 
Takaoka respirator account any mechanical defect because any patient 
dog was not receiving adequate pulmonary ventilation. Although was ex- 
pected that the internal rubber diaphragm the respirator would deteriorate 
under the influence long exposures halogenated hydrocarbons, such effect 
has yet been obseved. 

While the respirator was employed during clinical experimental anaesthetics, 
only two adjustments were required for proper application: regulation the 
rate gas flow through the respirator, provide adequate minute volume, and 
regulation the cycling rate provide suitable tidal volume. the clinician 
wishes sure that the ventilation provided adequate, measuring devices 
such the Ohio minute volume meter the Wright respirometer may inter- 
posed between the Takaoka respirator and the endotracheal 

anaesthesia becomes too light when there insufficient muscle relaxation, 
the cycling rhythm rate changes. further administration relaxants 
desired, the rate can reduced that greater tidal volume provided, and 
apnoea may maintained hyperventilation. When longer desirable 
augment the patient’s pulmonary ventilation, the respirator removed from 
the circuit easily, and the ordinary circle, and fro non-rebreathing attach- 
ment the gas machine use can connected the usual way. case 
prolonged apnoea was encountered following the use this respirator because 
care was taken reduce the depth anaesthesia and the use muscle relaxants 
towards the end the procedure. There were deaths during surgery nor were 
there any immediate postoperative anaesthetic deaths among the anaesthetized 
patients whom the Takaoka respirator was used. 

This report does not imply that any the clinical anaesthetics which the 
Takaoka respirator was used could not have been administered with satisfactory 
results manual artificial ventilation had been used. However, there doubt 
the author’s mind that the use this respirator added much the facility 
managing the anaesthetic for most the procedures which was considered 
necessary mandatory control the pulmonary ventilation. The very 
simple operation the respirator added the peace mind one desires when 
employing mechanical aid. Many anaesthetists believe that “automatic venti- 
lators have come feel that the Takaoka respirator very useful aid 
the anaesthetist who works alone and often administers anaesthetics for long 
operations. 


| 
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RESUME 

Durant les deux derniéres années, nous avons employé chez des humains, 
cours plus 400 opérations majeures, abdominale thoracique, nouveau 
respirateur Takaoka. ventilation pulmonaire, chez ces malades, 
été contrélée durant plus 1200 heures. plus, nous avons employé méme 
respirateur cours sur plus 160 chiens, chez qui nous avons 
ventilation pulmonaire durant plus 750 heures. Nous avons 
ment employé respirateur chez plusieurs malades exigeant une ventilation 
pulmonaire contrélée durant plusieurs jours. cours des anesthésies, les agents 
employés ont été: chloroforme, azéotrope, 
protoxyde d’azote aucune circonstance, clinique expérimentale, 
nous avons enlever respirateur Takaoka cause trouble mécanique 
parce que malade chien n’avait pas une ventilation pulmonaire adéquate. 
dépit fait que nous nous attendions que diaphragme caoutchouté interne 
résisterait pas prolongée des hydrocarbones halogénés auxquels 
était exposé, nous pas encore observé dommages. 
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MANAGEMENT AFTER CARDIAC 
ains, 
avons 
égale. 
tilation subsequent initially successful cardiac resuscitation not uncommonly 
Fatalities are primarily related central nervous system damage. Too 
often the cycle hypoxia, cardiac arrect, circulatory arrest, central nervous 
system damage, cerebral oedema, hypoxia, becomes irreversible, despite success- 
fully resuscitated cardiac and circulatory haemodynamics. 

The introduction deliberately induced controlled hypothermia and the 
availability intravenous urea preparation have provided the anaesthetist 
with two valuable adjuncts the management the patient after cardiac arrest. 


physiologico-pharmacological basis they are applicable the problems 
these patients. well documented that hypothermia reduces oxygen require- 
ments nervous system tissues and allows their survival during reduced 
oxygen supply. This desirable patients with recent hypoxic trauma the 


central nervous system. Urea has been shown reduce cerebral spinal fluid 

pressure and cerebral oedema. These two techniques, then, would appear 

useful the reversal arrest the grave hypoxic cycle, permitting time and 

conditions for recovery hypoxic damage central nervous system tissues. 
have had this hypothesis substantiated our clinical results. 

Anesth. Table summarizes six selected case reports, illustrating the beneficial 


application these principles, guide method management patients 


Studies 
after cardiac arrest. 
Positive 
TABLE 
CLINICAL SUMMARY PATIENTS AFTER CARDIAC ARREST 
Inadequate Neurological 
Case Perfusion (mins. Sequelae Management Result 
the Nil Nil Recovery 
the Nil Hypothermia Recovery 
Unconscious Hypothermia Death 
Dilated Pupils (late) 
Convulsions 
Unconscious Hypothermia 
Convulsions Urea Recovery 
Urea Recovery 
33: *Presented the Annual Meeting, Canadian Anaesthetists’ Society, May 15-18, 1961. 
Anaesthesia, Vancouver General Hospital and the University British 
Meta- Columbia, Vancouver, B.C. 
ne) Anaesthesia, Vancouver General Hospital, Vancouver, B.C. 
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Case 


Age years. Craniotomy for acoustic neuroma—sitting position. Cardiac arrest 
occurred owing air embolus. The patient was changed the supine position and 
thoracotomy confirmed diagnosis cardiac arrest. Following cardiac massage spon- 
taneous heart action resumed. The period arrest was approximately 4-5 minutes, 
After closure the thoracotomy the pupils were normal, respiratory effort adequate 
and the patient was responding painful stimuli. return the recovery room, 
there were demonstrable neurological sequelae and the patient made un- 
eventful recovery. 


Case 

Age 13, for lumbo-sacral laminectomy—prone position. Cardiac arrest occurred 
minutes after induction. Thoracotomy proved the diagnosis and massage was started 
within minutes. After minutes, following electrical defibrillation, gluconate, and 
intracardiac epinephrine, blood pressure was maintained 110/80. 

Because the prolonged resuscitation period with its associated cerebral hypoxia, 
hypothermia was initiated the thoracotomy was closed. Temperature was main- 
tained 28-32° for hours. This patient did not receive any urea preparation 
was not available this time. The patient made uneventful recovery. 


Case 


Age 27, for Caesarean Section. After the delivery the placenta the surgeon 
noticed lack bleeding the wound and the anaesthetist became aware that there 
was blood pressure. Immediate thoracotomy confirmed the diagnosis cardiac 
asystole estimated minutes. 

The heart was flabby but responded rapidly massage and calcium injection. The 
patient’s pupils were dilated but returned normal the recovery room. Because 
slow return consciousness hypothermia was begun hours after arrest. Despite 
continuous low temperature and sedation, convulsive seizures occurred and persisted. 
The patient succumbed days later. 


Case 


Age 44, for abdominal hysterectomy. The patient developed hypovolemia owing 
haemorrhage. Carotid pulsation was absent, the blood pressure was zero 
pupils dilated. Thoracotomy confirmed arrest and massage was started approximately 
minutes. Within minutes arrest the blood pressure maintained 100/80. The 
patient was given gm. urea intravenously over period. the thoracotomy 
was being closed the pupils were small and reacting, the patient was breathing spon- 
taneously, swallowing and coughing the endotracheal tube. One hour later the 
patient was responding commands. The patient was returned the recovery room 
and observed for neurological sequelae. Because her satisfactory status and 
pyrexia over 101° rectum, further treatment was withheld. The patient made 
uneventful recovery. 


Case 


Age years, for vaginal repair. Arrest circulation was first noted the 
surgeon the operative site. Thoracotomy verified cardiac arrest. Effective circula- 
tion was restored approximately minutes cardiac massage. Since asystole must 
have been preceded period severe hypoxia and because sluggish return 
consciousness and associated pyrexia, hypothermia was begun immediately, 
28-30° This temperature was maintained for hours. During rewarming the 
patient exhibited major convulsive seizures. this time the patient was given intra- 
venous urea and cooling 30° was resumed. Sedation this time was augmented 
phenobarbital and diphenylhydantoin sodium (Dilantin®). This temperature was 
maintained for further hours, when the patient was rewarmed with subsequent 
uneventful recovery. 
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Case 

Age 49, for hysterectomy. Shortly after the skin incision the blood pressure was not 
recordable. Thoracotomy was performed within 3-4 minutes. The heart was asystole. 
responded quickly massage but the blood pressure remained low systolic) 
for minutes despite calcium and vasopressors. After minutes the blood pressure 
was 80/40 and the chest was closed. Three hours post-arrest, owing slow return 
consciousness the patient was sedated and cooled. Four hours post-arrest, intra- 
urea was administered. The temperature was maintained for 
hours. Following rewarming the patient made uneventful recovery. 


METHOD 


The initial treatment cardiac arrest, namely, the method cardiac resus- 
citation has been described the immediate and prolonged post- 
arrest care which described here. 

These six cases have been selected representative groups patients who 
have been treated various ways. From this experience our present methods 
have evolved, outlined Table II. 


TABLE 
MANAGEMENT AFTER CARDIAC ARREST 


Urea—I/V gm./Kg. 
Hypothermia, 


Sedation 
(i) 
(ii) Phenergan—0.01% 
(iii) Phenobarbital 1/M 
(iv) Dilantin 
(v) Pentothal—2.5% 
(vi) Paraldehyde 


Definitive post-arrest management formulated according the progress 
the initial resuscitation. Cardiac problems seldom arise following successful 
resuscitation and the central nervous system that our attention directed. 

First considered the probable duration inadequate circulation. This 
may difficult assess, the cessation circulation may preceded 
period hypoxia. this stage appears that the cerebral circulation has 
been inadequate for period minutes more considered advantageous 
start intravenous infusion urea preparation gm./Kg.). 

the event rapid cardiac response with period inadequate circula- 
tion known less than minutes, urea may withheld. However, the side 
effects urea are negligible and its early use advantageous that perhaps 
unwarranted deprive the patient its potential benefit. 

soon cardiac function has been restored and the thoracotomy being 
closed the patient assessed for neurological deficits. this time neurological 
sequelae may manifest dilated pupils, slow return spontaneous respira- 
tions slow return consciousness. there any evidence such neuro- 
logical damage the temperature rapidly lowered 28-30° 
means circulating blanket (Thermorite®) and maintained this level for 
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48-72 hours until there further evidence central nervous system 
damage. may necessary rewarm gradually order assess the 
logical situation. 

the arrest the resusciation has been prolonged, the patient’s temperature 
lowered without waiting for any actual evidence damage. the absence 
prolonged resuscitation, the arrest period estimated under minutes, 
hypothermia withheld until some evidence central nervous system damage 
develops. This evidence may take the form hyperpyrexia (over 101° 
the first signs may twitchings convulsive seizures. 

order initiate hypothermia these patients are sedated with intravenous 
meperidine .04 per cent and promethazine 0.01 per cent (Demerol® 200 mg, 
Phenergan® mg. 500 cc.). This sedation may given rapidly enough 
prevent shivering, but not quickly depress the respiratory cardio. 
vascular activities dangerous levels. our experience has not been necessary 
use chlorpomazine facilitate rapid cooling and the hypotension characteristi- 
cally produced this drug has been avoided. Further sedation added the 
form intramuscular phenobarbital and dilantin sodium, which act synergisti- 
cally reduce shivering and control convulsions. The dilantin also acts prevent 
ventricular arrhythmias which may occur during hypothermia. These drugs are 
given q.4.h. and the level increased the tissues the administration 
meperidine-promethazine solution may reduced. convulsions become 
troublesome they may controlled small repeated doses intravenous 
thiopentone 2.5 per cent. For long-term control these convulsions, intra. 
muscular paraldehyde may also used. 

Careful nursing care all-important. The patient should moved carefully. 
Antibiotics are used minimize the possible development hypostatic pneu- 
monia. close attention detail the temperature may maintained given 
level, the patient may adequately sedated without depression and fluid 
balance and electrolyte levels may maintained. 

the period anoxia has been lethal, convulsions appear and persist despite 
sedation and low temperatures. However, the use intravenous urea, hypo 
thermia and adequate sedation described, seem offer the best opportunity 
date for recovery. 


The Central Nervous System shows less tolerance lack oxygen than 
other organ system because its complete dependency aerobic energy pro 
duction from glucose. Bedford? stresses that four minutes anoxia 
maximum limit for cortical cell survival and ten minutes the outside limi 
for any nerve element survival all. 

agreed that prognosis often difficult judge because the duration 
cerebral hypoxia usually not known, but several mention tha 
pupillary dilatation, vasomotor instability, sweating and flat file patten 
E.E.G. denote grave prognosis. 

our experience, neurological sequelae such persistent dilated pupil 
slow return consciousness and recurring convulsions are indications 
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system grave prognosis, unless active therapy the type outlined begun early. 
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death the patient Case III, demonstrating these neurological sequelae, 
which hypothermia was not begun until five hours post-arrest, illustrates this 
concept forcefully. 

has been realized since 1927 that urea was effective reducing cerebrospinal 
fluid pressure animals, but was not entertained seriously clinical applica- 
tion until 1956. Javid® summarized experience 300 administrations, attesting 
its dependability and freedom from side effects promoting reduction 
intracranial, intraorbital and spinal cord volumes. 

Benson’ cites the Central Nervous System features consequent upon hypoxic 
damage, with its resultant increased tissue permeability, secondary brain swelling 
and increase volume with consequent brain stem herniation, cerebrospinal 
fluid obstruction, further neurone damage and midbrain haemorrhage and 
further local ischaemia. There doubt that urea can favourably affect this 
cycle events. This point well illustrated our Cases and where 
urea proved useful the prevention and control, respectively, convulsions 


due secondary oedema. 


Hypothermia offers many advantages treatment these problems. Not only 
has hypothermia proved useful the management convulsions and uncon- 
sciousness these patients, Cases and VI, but also invaluable 
adjunct the control the neurological manifestation pyrexia, our Case 
demonstrated. has been shown that hypothermia not only 
volume, but also reduces cerebral oxygen consumption and blood flow. 
al. have produced experimenal results illustrating these 
temperature reduced there reduction cerebral metabolism 6.7 per 
cent per degree pre-cooling value, with corresponding decrease cerebral 
blood flow over the range result the oxygen differences are 
Mean Blood Pressure also reduced 4.8 per cent per degree C., 
over similar temperature Cerebrovascular resistance increased and 
brain volume decreased during hypothermia that 25° the brain size 
decreased 4.1 per cent, while the extracerebral space (i.e., space unoccupied 
brain) increased 31.8 per also found cerebrospinal 
fluid pressure and venous pressure reduced rate 5.5 per cent per 
degree centigrade. 

Myocardial anoxia varying degrees, resulting conduction disturbances, 
occasionally present these patients, but seldom the cause their demise. 
Our experience has shown the efficacy diphenylhydantoin sodium 
such problems. These findings are being presented separate report. Not 
only does the small volume published data attest its value the treatment 
ectopic but the anti-convulsant properties the agent can 
value treatment the post-anoxic patient, was also demonstrated 
than procaine amide (Pronestyl®) and probably less than that procaine 
quinidine. 

The clinical use urea and hypothermia being rapidly extended the 
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present time. There little doubt that both these therapeutic measures cause 
reduction cerebral volume. Hypothermia, addition, results decrease 
cellular metabolism and cerebral blood flow. The relationship cerebrospinal 
fluid pressure haemodynamic factors normothermia and hypothermia not 
yet Rosomoff have shown that hypothermia protects against 
experimental brain injury instituted 25° within hours injury. 

The results the experimental laboratory, when correlated with increasing 
volume clinical appraisals, certainly suggest that there indeed rational 
basis for the use these techniques and agents reduce oedema and cellular 
metabolism immediately after the traumatic episode. 


SUMMARY 


the basis six selected cases from larger clinical series, method 
management after cardiac arrest has been described. Fatalities are primarily 
related central nervous system damage. Clinical manifestations this damage 
present neurological sequelae such hyperpyrexia, persisting unconsciousness, 
dilated pupils, absence spontaneous respirations and convulsions. The use 
intravenous urea gm./Kg.) and deliberately induced, controlled hypothermia 
has been valuable the prevention irreversible central nervous system 
damage. The judicious use sedative agents such meperidine, promethazine, 
phenobarbital, diphenylhydantoin sodium, thiopentone and paraldehyde has been 
shown valuable adjunct hypothermia and control convulsions, 


RESUME 


Nous avons choisi six cas parmi grand nombre cas cliniques nous 
tragons une ligne conduite suivre suite arrét cardiaque. Les mor- 
talités sont attribuables premier lieu des lésions central. Comme 
manifestations cliniques, ces lésions produisent des séquelles neurologiques, 
telles que des pupilles dilatées, 
respiration spontanée des convulsions. Pour prévenir 
lésions systéme nerveux central, nous croyons avantageux d’employer 
par voie endoveineuse grm/Kg) provoquer une certaine hypo- 
thermie. Pour combattre les convulsions comme adjuvants 
nous semblé indiqué recourir judicieux sédatifs tels que 
paraldehyde. 


REFERENCES 
(1959). 
Beprorp, Anoxia and Cerebral Derangement. Proc. Roy Soc. Med. 49: 614 (1956). 
Clinical Consequences Cerebral Anoxia. Proc. Roy Soc. Med. 49: 
(1956). 
Wyant, Management Acute Hypoxia. Canad. Anaes. Soc. 374 (1960). 


Anesthesiology 18: 389 (1957). 


MANAGEMENT AFTER CARDIAC ARREST 567 


Cause Use Old Agent. Surg. Clin. 38: 580 (1958). 

lecrease Benson, W.; R.; Spencer, C.; Yates, The Use Hypo- 

rospinal thermia after Cardiac Arrest. Anesth. Analg. 38: 423 (1959). 

not sumption during Hypothermia. Am. Physiol. 179: (1954). 

against Kaupp, A.; Lazarus, E.; N.; The Role Cerebral 

Edema Ischemic Cerebral Neuropathy after Cardiac Arrest Dogs and Monkeys, 
and Its Treatment with Hypertonic Urea. Surgery 48: 404 (1960). 

creasing 10. Brain Volume and Cerebrospinal Fluid Pressure during 

rational Hypothermia. Am. Physiol. 183: (1955). 

cellular ll. Protective Effects Hypothermia against Pathological Processes 
the Nervous System. Ann. New York Acad. Sc. (2): 475 (1959). 

12, J., STRATFORD, J., The Effect Hypothermia and Other 
Factors Cerebrospinal Fluid Pressure. Canad. Anaes. Soc. 429 (1960). 

Phenobarbital Sodium Ectopic Ventricular Tachycardia Acute Myocardial In- 
farction. Am. Physiol. 163: 505 (1950). 

thod 14. The Effect Dilantin, Procaine Amide, Procaine and 

rimarily Quinidine Ovabain-induced Ventricular Tachycardia Anaesthetized Dogs. Circula- 

tion 10: (1954). 

Ventricular Tachycardia. Arch. Int. Med. 101: 714 (1958). 

use 16. Rosomorr, L.; K.; R.; GRAINGER, Experimental Brain Injury 

and Delayed Hypothermia. Surg. Gynec. Obs. 110: (1960). 


thermia 

system 
thazine, 
been 
ulsions, 


nous 
mor- 
Comme 
absence 
des 
hypo- 
hermie, 
que 


609 


Man. 


CLINICAL COMPARISON FLUOTHANE AND 
THE FLUOTHANE-ETHER AZEOTROPE 


Van LAWRENCE, 


review our experience with Fluothane and the 
azeotrope 160 cases. not controlled clinical study these agents but 
rather attempt compare the two agents carefully analysing the results 
the routine use first Fluothane then the azeotrope. 

There has been some controversy over the merit adding ether Fluothane 
Hudon, Jacques and Boivin' suggested that adding ether produce 
spiratory and myocardial stimulation many the disadvantages Fluothane 
could remedied. Their clinical experience supported this claim. Wyant, Merri. 
man, Harland, Donaldson, and Wyant, Merriman, Kilduff and Thomas** com. 
pared Fluothane with Fluothane-ether human volunteers. Dobkin, 
and compared their effects dogs and both demonstrated that ether 
protected the subject from the cardio-respiratory depression Fluothane. 
the other hand, Johnstone, Evans and found that the substitution 
the azeotrope for Fluothane consistently caused deterioration the 
condition, and concluded that ether, rather than stimulating adrenal response 
which would elevate blood pressure, caused further myocardial depressior 
presumably because the sympatho-adrenal system was already depressed 
Fluothane. Unfortunately, Johnstone al. did not reverse the sequence see 
ether would produce the same myocardial depression given with Fluothane 
for induction before the sympatho-adrenal system was already depressed. How 
ever, did demonstrate that Fluothane, like sympathetic blockade, will 
the organism’s ability protect itself from the depressing effect ether 
the Fluothane given adequate amounts before ether given. 

seems apparent that the way which these agents are used will determine 
great degree whether one has any advantage over the other. This study wa: 
performed order determine whether our hands, with our patients, tech 
niques, and personnel, one agent caused more hypotension than the other. 


METHOD 


Premedication for adults consisted secobarbital 50-100 mg. 
mg. one hour and half before induction. Meperidine, mg., 
used the occasional patient who had pain before the operation. 
smaller doses were given children. 

Fluothane 2:1 v/v mixture ether and Fluothane were given through the 
same vaporizer, Fluotec, Mark II. semi-closed circle system was used 
2L:2L flow nitrous oxide and oxygen for adults; for patients under years 

General Hospital, Minneapolis, Minn., U.S.A. 
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age non-rebreathing system was used. Thiopental was given varying amounts 
adults supplement the induction but rarely used Gallamine 
succinylcholine was used needed provide muscle relaxation. few 
occasions meperidine was used deepen the anaesthesia overcome 
tachypnea. Respirations were either assisted controlled. 

Fluothane was administered residents, nurse anaesthetists and student 
nurse anaesthetists under close supervision anaesthesiologist every case. 
The nurses had had prior experience with Fluothane. 

Table summarizes the types operations anatomic regions. Fluothane 
Fluothane-ether was the agent choice all cases ordinarily handled under 
general anaesthesia except those with preoperative hypovolemia hypotension. 
Because Fluothane was used exclusively one period time and Fluothane- 
ether another, bias did not enter into the choice between them. con- 
ceivable that one series could have been weighted unconsciously favour 
better risk patients and, so, the tendency would have been use Fluothane- 
ether poorer risks. 

All the patients anaesthetized with Fluothane, from its introduction into the 
department till Fluothane-ether was substituted for it, are included the 
Fluothane series. Fluothane-ether was then used the same way for another 
month and all the patients are included the Fluothane-ether “Azeotrope” 

Eleven cases the Fluothane series underwent more than one operation. Thus 
there are 108 cases listed for Fluothane Table and cases Tables 
and 

The anaesthetic and clinical records were reviewed the nurse anaesthetists 
and the following facts were placed master record: (1) The name, age, sex, 
diagnosis, operation, anaesthetic agent, duration anaesthesia, amount 
thiopental and relaxant used. (2) The blood pressure response was recorded 
show the change during induction. Another figure was then taken inspection 
the record for the average maintenance pressure. (3) order include 
those who exhibited transient drops blood pressure during the case, the 
amount and kind vasopressor used was recorded. The recording the use 


TABLE 
OPERATIONS PERFORMED 


Fluothane Azeotrope 


Head and neck and endoscopy 
Chest intrathorax 
Chest, extrathorax 
Upper abdomen 
Lower abdomen and pelvis 
Extremities 
Skin grafts 
Anaesthesia only—operation 


cancelled because trouble 


TOTAL 


*97 patients. 


| 
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TABLE 


COMPARISON HYPOTENSION* RATES AGE FOR PATIENTS 
GIVEN FLUOTHANE AND FLUOTHANE-ETHER 


Agent 

Age Group Fluothane Fluothane-Ether 

No. No. Hypo- No. No. Hypo 

Patients Hypotensive Patients tensive 
*Hypotensive Classes B-F. 
TABLE III 
INCIDENCE HYPOTENSION ACCORDING SEVERITY 
Hypotensive Category* 

No. 

100% 67% 10% 20% 13% 


*For description categories see text article. 


vasopressors index hypotensive episodes justified because 
indications for their use were standardized. Briefly, vasopressor was use 
correct hypotension when the hypotension was not caused blood loss 
when did not respond readily lightening the anaesthesia the injectio 
atropine. Atropine 0.4 0.6 mg. was given intravenously whenever 
tension was associated with slowing the pulse. was not recorded 
vasopressor. general, vasopressor was used sooner and therefore mor 
frequently patients with whom hypotension was greater risk, but this varia 
tion practice made fairly reliable index the gravity the hypotensiv 
response. 

After these figures were collected master sheet each case was classifie 

according the following formula: 

Class A—There was drop blood pressure greater than per cent 
the pre-induction systolic pressure. vasopressors used. 

Class B—There was drop blood pressure greater than per cent tha 
responded without the use 
above per cent pre-induction level. 

Class C—A vasopressor was used only once during the operation. 

Class D—A vasopressor was used more than once. 
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Class E—The maintenance blood pressure was allowed remain less than 
per cent the pre-induction level and vasopressors were used. 
Class F—Hypotension caused cancellation surgery substitution another 
agent. 
Cases were put into only one these categories. This classification attempt 
grade these blood pressure responses according the gravity the hypo- 
tensive response and the amount difficulty they caused. 

The postoperative complications and deaths were recorded the master sheet. 
The clinical records these cases were then reviewed and summarized the 
author. The possibility bias the part those reviewing the charts was 
minimized the number, about 14, different people involved and their 
general lack any personal bias. 


RESULTS 


The patients who developed any hypotension (classes through are 
classified according their age Table II. 

Children were remarkably resistant the hypotensive effect Fluothane. 
None the patients under years became hypotensive (blood pressure 
less than per cent normal). 

The highest incidence hypotension for both agents was the 45-60 age 
group. those older than the incidence was not high but there 
apparent explanation for this other than statistical variation. 

Table III the cases are classified according the degree hypotension 
using the systems described above. When Fluothane was used per cent the 
patients fell Class (no significant hypotension) and where Flu-ether was 
used per cent the patients were Class 

Classes and represent similar type response and are differentiated 
mainly the treatment given. Class are the cases which the blood 
pressure dropped but responded without vasopressor and Class are those 
who received vasopressor only once. Although the use vasopressor sug- 
gests that the hypotension was graver import this may only reflect the 
anaesthetist’s individual response. Therefore Classes and were totalled 
third column which shows difference between the two agents. 

The cases which the hypotension was major clinical problem are 
Classes and these cases repeated vasopressors were needed, the 
hypotension though undesirable was tolerated, the anaesthetic the agent 
was discontinued. When Fluothane was the agent, the cases developed 
hypotension this magnitude while only the cases with Fluothane-ether 
did. The Chi-squared test for comparison rates yields probability value 
less than per cent for this difference. 


Complications and Deaths 

Post-operative pulmonary complications occurred five times patients re- 
ceiving Fluothane and three times those receiving Flu-ether. These were 
cases which fever with rales, cough pneumonia was noted the progress 
notes. The other complications that occurred were not related anaesthesia. 
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There were postoperative deaths this series, none which was related 
anaesthesia. 


Side Effects 


Tachypnea was frequently encountered but was not consistently recorded 
that difference between the agents could deduced. 

two instances not this series persistent coughing occurred with the use 
Flu-ether but stopped when Fluothane was substituted for it. 


The children this series were uniformly resistant any hypotensive effect 
Fluothane Flu-ether, but per cent the patients over years became 
hypotensive least once the course the anaesthetic. The fact that thiopental 
was used infrequently with those under may have contributed 
difference, but not likely have been the sole factor such large 
difference. 

The main difference between Fluothane and Flu-ether became apparent when 
those who exhibited transient drop blood pressure were separated from 
those whom hypotension recurred frequently was persistent 
Both agents produced similar incidence, 19-20 per cent, transient hypo- 
tension but with Fluothane there was significantly increased incidence 
troublesome hypotension throughout the case. 

doubtful whether this difference incidence hypotension was due 
increasing skill the part the anaesthetists, because those who adminis- 
tered the agents rotated frequently through the department little 
opportunity involved any great extent both series. Rather, seems 
apparent that the lower incidence troublesome hypotension was due 
difference between the agents. The well-known ability ether stimulate 
sympatho-adrenal response which sufficient overcome the myocardial de- 
pression ether alone light planes surgical anaesthesia must the factor 
that protects the patients who receive Fluothane. Dobkin this 
protection comparing various cardio-respiratory parameters when dogs were 
given either per cent Fluothane per cent Fluothane-ether. The concentra- 
tion Fluothane was the same both series and the ether still prevented much 
the cardio-respiratory depression Fluothane. 

There doubt that Fluothane safe agent the hands the experienced 
administrator. fact, there some evidence that the very mechanisms that 
lead hypotension actually are benefit the patient who danger 
and although many have failed demonstrate ganglion 
blockade objectively, there growing store clinical describing 
what seems protection Fluothane from the adverse effects the 
sympatho-adrenal response stress. 

ether then stimulates sympathetic response logical assume that 
thereby nullifies the “anti-shock” effect Fluothane provoking just the type 
reaction that Fluothane thought depress. Therefore, Fluothane 
used with this “anti-shock” purpose mind, probably contradictory add 
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ether it. However, the anaesthetic must administered one who not 
well versed the finer nuances Fluothane, whom the debated advantages 
“anti-shock” effect are less real than the dangers persistent hypotension, 
then the Fluothane-ether azeotrope appears the safer agent. 


SUMMARY 


The incidence hypotension 160 Fluothane Flu-ether anaesthetics was 
analysed according the agent given and the age the patient. Both agents 
produced transient hypotension about per cent the cases but Fluothane 
produced significantly higher incidence troublesome, persistent recurrent 
hypotension than did Fluothane-ether. Neither agent caused hypotension 
patients under years age. 


RESUME 


affirmé que mélange azéotropique fluothane éther diéthylique 
possédait plusieurs avantages que fluothane seul pas. plupart 
ces avantages, croyait, tenaient capacité pouvoir provoquer 
une stimulation sympathico-surrénalienne qui surmontait dépression cardio- 
vasculaire produite par fluothane. Toutefois, récemment, autre chercheur 
trouvé que remplagait fluothane par mélange azéotropique, 
sensuivait une dépression cardio-vasculaire importante. Selon toute apparence, 
déprimait cardio-vasculaire parce que ses défenses avaient été 
paralysées par antérieur fluothane. 

Pour pouvoir préciser lequel ces agents, dans notre service, produit 
plus nous avons étudié les dossiers d’anesthésie malades 
qui avaient routine ces anesthésies: fluothane, mélange 
Nous avons employé fluothane durant certain temps 
mélange durant une autre période. 

fin des séries, nous avons étudié tous les dossiers, nous avons classifié 
chacun des cas selon degré avait présenté. Nous avons fait 
cing classes: 

classe comprenait les cas tension artérielle n’avait pas baissé plus 

Les classes comprenaient les cas ayant présenté une chite transitoire 
tension. 

répétition, des vasopresseurs, étant continuelle 
les cas chirurgie ont été abandonnés cause 

compare fréquence des différentes réponses hypotensives entre les 
deux agents, pas différence qui concerne fréquence des 
hypotensions transitoires Toutefois, fluothane seul 
entrainé beaucoup plus souvent que mélange, une hypotension marquée, 
persistante ennuyeuse. Chez les malades au-dessous quinze ans, 
ces agents provoqué d’hypotension importante. 
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THE USE PHENAZOCINE (PRINADOL®) ADJUNCT 
PAEDIATRIC 


Rosert SMITH, AND JOHN STETSON, 


THE SEARCH for potent, non-addicting analgesic, phenazocine (Prinadol®) 
was synthesized Eddy, Murphy and May 1957.1 This drug benzo- 
morphan compound, somewhat similar structure and general characteristics 
morphine. 

Clinical trials with phenazocine were undertaken adults Eckenhoff,? 
and others whose findings were sufficiently favourable suggest 
the use the agent children. Consequently, have made study evaluate 
the effectiveness phenazocine when used children, (1) for preoperative 
sedation, (2) supplement nitrous anaesthesia, and (3) for 
relief restlessness and pain following operation. 

Before comparing phenazocine other sedative analgesic agents, attempt 
was made find the most effective dose phenazocine body-weight 
Twenty children between the ages and years were chosen, and using 
only atropine supplement, phenazocine was administered doses varying 
from 0.005 0.02 mg. per kg. the bases finding maximum sedation without 
cardiorespiratory depression,* was decided that dosage 0.02 mg. per kg. 
children kg. less, and that 0.015 mg. per kg. children more than 
kg. body weight was most effective. Small children, noted 
require relatively greater amounts narcotic agents than older children and 
adults. 


Use Preoperative Sedation 

order evaluate the effectiveness phenazocine for preoperative sedation, 
group 224 children was studied. Five subgroups were used employing 
atropine alone the first, and atropine plus phenazocine, morphine, 
meperidine, pentobarbital the remaining subgroups. One the major 
such study choose comparable doses the different drugs 
employed. This report open criticism this account, since definitive 
dosage-response curves were not calculated all drugs used. Table shows 
that phenazocine was used dosage 0.02 mg./kg. children kg. less 
and 0.015 mg./kg. larger children. 

Medications were administered double-blind technique, neither the ob- 
server nor the patient being aware the agents used. All children received the 
medication intramuscular injection one hour prior induction anaesthesia. 

*This paper was presented the Second World Congress Anaesthesiologists, Toronto, 
September 4-10, 1960. The study was carried the aid grant from Smith, Kline and 
French Laboratories, Inc. 


tAnesthesiologist, The Children’s Hospital Medical Center, Boston, Massachusetts. 
Anesthesiologist, The Children’s Hospital Medical Center, Boston, Massachusetts. 
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TABLE 
DosaGEs DruGs USED FOR PREOPERATIVE SEDATION 


Kg. body 


weight Atropine Phenazocine Morphine Meperidine Pentobarbital 
0.2 0.2 2.0 
0.3 0.3 3.0 
0.4 0.4 4.0 
0.5 5.0 100 
0.5 0.5 5.0 100 
0.6 0.6 6.0 120 
0.6 0.8 8.0 150 


All were children, most them being prepared for tonsillectomy 
Induction anaesthesia was accomplished blowing nitrous oxide and 
over the child’s face, and subsequently adding and di-ethyl ether 
open drop technique. The effect the sedative agents was evaluated 
ing the child’s attitude prior administration the drug for control, then 
hour after medication, well his reaction during induction, maintenance, 
recovery from anaesthesia. 

Results showed the sedative effect phenazocine comparable that 
meperidine. (Tables II-IV.) All three narcotics tested showed tendency 
increase calmness, but did not make the children sleepy before operatior 
Pentobarbital, however, did induce drowsiness per cent that group. 

None the children showed respiratory cardiovascular depression prio 


TABLE 
MEDICATION 


Subgroup Control Phenazocine Morphine Meperidine 
Percentage 

Percentage 

Percentage 

Percentage 


TABLE III 
ONE AFTER MEDICATION 


Subgroup Control Phenazocine Morphine 
Percentage 

Percentage 

Percentage 

Percentage 
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TABLE 
REACTION INDUCTION ANAESTHESIA 


Subgroup Control Phenazocine Morphine Meperidine 

struggled 
cried 

verbal complaint 

calm 

giving wordless 
resistance 


slept through 
induction 


induction, nor were there any other distressing side effects. During ether 
anaesthesia for tonsillectomy, several children showed definite respiratory 
depression. 

the children’s reaction induction, those who had received one the 
three narcotics behaved much like one another. each group, approximately 
per cent remained calm. Although children who had received pentobarbital 
showed greater tendency become sleepy, this group included more excited 
and resistant children than the groups that received narcotics. brief, our 
figures demonstrated effectiveness all four agents, but failed show evidence 
superiority any single sedative narcotic. 


Phenazocine Supplement General Anaesthesia 


Since morphine and meperidine have been widely used supplement nitrous 
oxide anaesthesia, attempt was made employ phenazocine similar 
undertaken, these being patients about have operations that would allow them 
supine, and would not require relaxation. these children anaesthesia was 
induced with nitrous oxide and oxygen, intravenous infusion was started, and 
phenazocine was administered, the initial doses approximating those shown 
Table and subsequent doses being about half the initial amount. was found 
that the patient’s respiratory drive was markedly reduced almost immediately 
after administration the initial dose phenazocine. Upon gently assisting the 
respiration manual bag pressure, control respiration could 
taken over rapidly. During this period respiratory depression, the patient could 
easily induced tolerate operation were given nitrous oxide 
per cent concentration. 

the effect the narcotic decreased, the patients usually did not show reflex 
gagging coughing, but would appear wake abruptly, turn their heads, 
and move their limbs annoyed the nuisance. Addition more phenazocine 
would followed rapid return respiratory depression and the desired 
absence movement. 
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fall blood pressure was associated with the use phenazocine during 
anaesthesia. The intravenous administration phenazocine was frequently 
lowed, however, mild moderate decrease pulse rate. This was 
distinct contrast the intravenous administration meperidine, which was 
often associated with moderate tachycardia. 

Owing the evident respiratory depression noted when phenazocine was used 
with thiopental, seems possible that there might synergistic action these 
two agents. 

During the use any the narcotics for general anaesthesia, there was 
general tendency for patients not intubated show moderate resistance 
ventilation. two occasions which cyclopropane had been used 
ment phenazocine for induction for intubation, severe laryngeal constriction 
occurred. Since that time, cyclopropane has been avoided conjunction 
phenazocine. 

Although the respiratory resistance just described could overcome 
endotracheal techniques, has been observed that administration relaxants 
followed complete correction the airway obstruction. Ventilation then car 
performed without intubation, and also without inflation the stomach. This 
technique has proved very popular patients who are supine, undergoing 
orthopaedic operations. 

the end the operation, children usually resumed respiratory exchange 
awakened elimination the nitrous oxide. two cases which there wa: 
persistence respiratory depression patients also showed delay awakening 
The use nalorphine (Nalline®) levallorphan (Lorfan®) was followed 
immediate and striking return consciousness and respiratory drive. The post 
operative course following phenazocine-nitrous oxide was remarkable 
early return mental clarity and resumption oral feeding and normal war 
activities. This factor was the outstanding feature the oxide 
technique. should noted that there are number other advantages thi 
form anaesthesia. These include complete elimination explosive hazard 
freedom from toxicity liver and kidneys, and from depression metaboli 
activity, and absence myocardial irritability. Finally, very 
method. 


Phenazocine for Relief Postoperative Pain and Restlessness 


One hundred children between the ages and were treated for post 
operative pain restlessness with phenazocine, morphine meperidine. Afte 
major operative procedures, children were taken the recovery room. Those 
showed marked restlessness complained pain were observed closely 
ten minutes during which time efforts were made reassure them, and rul 
out simulated pain excitement that did not require medicinal therapy. thi 
proved unsuccessful, analgesic agent was given, the type and amount 
which was unknown recipient and observer. Phenazocine was given dosage 
0.01 mg. and 0.02 mg/kg., morphine dosages 0.1 and 0.2 mg./kg. 
meperidine dosages 1.0 and 2.0 mg./kg. These narcotics were 
either slow intravenous infusion (two-minute interval) intramuscula 
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injection. The results showed that the two methods had almost identical effects. 


Record was made the indication for the narcotic, the pulse, blood 
pressure, respiratory rate, and the time and route medication. Results were 
listed partial complete relief, and attempt made estimate duration 
effect. Since the full effect the narcotic came rapidly, this was easier 
evaluate than the duration. All three drugs tested proved effective. (See 
Table V.) higher doses almost perfect results could expected. Frequently, 
however, postoperative relief could obtained using the reduced dosages 
shown. Consequently, felt that reduced dosage should used whenever 
possible, and full dosage only when smaller amounts prove inadequate. 


TABLE 


EFFECT NARCOTICS RELIEF POSTOPERATIVE PAIN AND 
RESTLESSNESS CHILDREN 


Number with 


Dose patients relief 
Phenazocine 0.01 
0.02 
Morphine 0.10 
0.20 
Meperidine 1.0 
2.0 


was remarkable, most cases, how quickly children who had been crying 
and uncontrollable would fall back into quiet sleep. This usually occurred 
minutes after medication either the intravenous intramuscular 
route, Since preoperative use narcotics was rarely, ever, associated with 
drowsiness, was surprising see how commonly sleep occurred following 
postoperative medication. 

Depression respiration was noted occasional cases and was manifested 
reduction rate rather than amplitude respiration. Under the dosages 
used, this depression was related all agents approximately the same degree. 
depression blood pressure was observed, but mild bradycardia was noted 
following use phenazocine. Generalized itching was seen two children who 
had received phenazocine, but other side effects were not remarkable. 

the role postoperative sedative and analgesic, phenazocine appeared 
play its best part. compared favourably with morphine and meperidine, and 
showed serious side reactions. The dosage range 0.01 0.02 mg. per kg. 
appeared effective and safe. with other narcotics, over-dosage evident 
primarily respiratory depression, and suitable precautions should always 
taken recognize and treat this complication. Danger respiratory depression 
due narcotics probably greater children than adults; consequently 
narcotic agents should rarely employed with infants under one year age. 


SUMMARY 


Phenazocine effective agent for use children. The dosage range varies 
between 0.01 and 0.02 mg./kg. reasonable dosage phenazocine may 


3 
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calculated being approximately 1/10 that morphine and 1/100 that 
meperidine. Phenazocine effective adjunct for use with nitrous 
anaesthesia, especially the anaesthesiologist skilled assisted 
respiration techniques. 


Nous avons entrepris cette étude dans but déterminer valeur 
sique benzomorphan phénazocine (Prinadol) songeant chez 
enfants, (1) soit comme sédation pré-opératoire, (2) soit cours 
générale complément protoxide d’azote, (3) soit cours des suites opéra 
toires pour calmer douleur. 

(1) Aprés avoir déterminé préalable courbe dose-réponse phéna 
zocine chez les enfants, nous avons cherché valeur cette substance comm 
sédatif préopératoire, employant technique double inconnu avec 
pentobarbital, morphine mépéridine. 224 enfants, dont variait 
ans, ont été observés les résultats ont été compilés comparant 
degré sédation dépression cardio-respiratoire les autres effet 
secondaires. 

(2) Chez enfants qui devaient subir une opération majeure, nous avon 
employé phénazocine comme complément générale 
toxide d’azote. Une fois protoxide terminée, nous 
injecté phénazocine par voie endoveineuse des doses calculées 0.02 mgn 
par kilo. Nous avons vérifié était adéquate nous avons tenu compt 
fréquence des spasmes des cordes vocales des dépressions respiratoire 
cardio-vasculaires. produit avéré utile efficace. 

(3) Nous avons employé phénazocine chez 100 enfants pour calmer 
tion douleur post-opératoires. Toujours utilisant technique 
inconnu, nous avons fait une étude comparée employant les doses suivantes 
0.02 mgm par kilo phénazocine, 0.2 mgm par kilo morphine 2.0 mgn 
par kilo mépéridine. Nous avons étudié durée 
fréquence secondaires. fagon générale, cet agent compare favorable 
ment aux autres narcotiques. 
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OROTRACHEALE LES MAUX GORGE 
POST-OPERATOIRES 


MAUX GORGE sont plaintes qui nous sont faites 
par les patients les chirurgiens. Nous avons tenté 
des discussions sur sujet mettant ceuvre travail statistique 


dont les résultats pourraient nous aider mieux délimiter part responsa- 
bilité liée 


METHODE 


Deux raisons nous ont amenés considérer que les anesthésies orotrachéales. 

part, visites post-opératoires antérieures, nous avions 
constaté que les maux gorge présentaient suite 
endotrachéales, rarement aprés des anesthésies masque, D’autre 
part, les anesthésies nasotrachéales endobronchiques sont peu fréquentes. 

Pendant une période deux ans, nous avons joint dossier anesthésique 
chaque patient soumis orotrachéale (les opérés gorge les 
patients moins ans, exceptés) une feuille spéciale sur laquelle étaient 
inscrites les causes maux gorge les plus généralement 


Les causes maux gorge applicables chaque cas particulier, ont été 
inscrites moment chaque anesthésie. 

Les patients concernés ont été visités journée post-opératoire 
simplement questionnés sur non mal gorge aprés leur 
opération dans sur leur mal gorge. 

Notre-Dame, Montréal. 
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INTUBATION OROTRACHEALE: 

VISITE POST-OPERATOIRE 
5 
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TABLEAU 
ANESTHESIES OROTRACHEALES: 863 


Légers 176 20% 

Avec maux gorge: Moyens 
Importants 

254 29% 


TABLEAU 


Total Cas 
Des Positifs 
ans 508 162 31% 
+45 ans 355 25% 
570 178 31% 
Durée heures 484 138 
Intubation difficile 31% 
Intubation facile 818 240 29% 
Lame courbe 185 32% 
Lame droite 651 186 28% 
Ballonnet non gonflé 31% 
Ballonnet gonflé 762 217 28% 
Cyclaine 114 28% 
Nupercaine 214 27% 
Canule oropharyngée 287 32% 
Tube no. 41% 
no. 141 29% 
no. 495 148 29% 
no. 196 26% 
Téte latérale 483 151 31% 
Téte droite 275 25% 
Toux pendant 149 29% 
Atropine pendant 143 25% 
Avec tube Lévine 152 54% 

Discussion 


Tableau montre que sur nombre total 863 patients soumis 
orotrachéale, 254 (soit pour cent) sont plaints maux 
gorge dont était (176 cas, soit pour cent) moyenne (53 ca: 
soit pour cent) importante (25 cas, soit pour cent). 

Les patients ont été simplement questionnés sur non mal 
gorge aprés leur opération. Les réponses absolument négatives ont donnés 
609 cas négatifs. Les patients qui ont accusé moindre malaise malais 
imprécis gorge ont donné nombre maux gorge légers. Ceu 
qui ont répondu fagon plus affirmative ont donné nombre des maux 
gorge moyenne. Mais ceux qui avaient mal gorge point 


cas, 


mal 
nés les 
malaise 
Ceux 
aux 
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avertir leur infirmiére médecin traitant leur réclamer une médication 
ont donné nombre maux gorge importants. 

Les résultats indiqués dans Tableau donnent une idée assez vague 
gorge post-opératoires. Pour faciliter ces résultats, nous avons groupé 
dans tableau III, ordre décroissant, les pourcentages supérieurs pour- 
centage moyen générale pour cent. 


TABLEAU 


Total Cas 
Des Cas Positifs Positifs 


Avec tube Lévine 
Lame courbe 185 32% 
Avec canule oropharyngée 287 32% 

—45 ans 31% 


Intubation difficile 
Ballonnet non gonflé 31% 
Téte latérale 483 151 31% 
heures 30% 


Figure permet chacun des pourcentages positifs rapport 
avec leur total cas. 

tube Lévine donne donc 40.7 pour cent total des maux gorge 
occasionnés par ces dix facteurs, les patients sexe féminin, 12.2 pour cent, les 
patients moins ans, 10.9 pour cent etc. 

Nous avons été surpris constater que, sur cas difficiles, 
parfois méme sanglantes, patients seulement, soit pour cent, ont accusé des 
maux gorge. 

D’autre part, pourcentage positif pour cent avec lame courbe 
pourrait résulter fait qu’en certains cas, relevant vigoureusement base 
replis glosso-épiglottique. 

nous paru intéressant considérer davantage les patients qui 
sont plains maux gorge importants. plus plausible nous 
est donnée par pourcentage tube Lévine pour cent 
pour groupe patients (13 cas sur 25), tandis est pour cent 
(158 sur 863) dans 

pourcentage des patients positifs chez les anesthésistes certifiés les 
anesthésistes résidents été 


TABLEAU 


Total Cas 
Des Cas Positifs Positifs 


191 


32% 


28% 


183 
668 


Anesthésistes certifies 
Anesthésistes résidents 


570 178 31% 
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heures 


Lame courbe 


3.9% 


Nous avons tenté désespérément pourcentage plus élevé che: 
les anesthésistes Méme aprés avoir éliminé les cas difficiles 
nous avons noté tout plus, pourcentage lame courbe 
dans pour cent (185 cas sur 863) tandis est 
cent (23 cas sur 60) chez les anesthésistes certifiés. 

Nous avons relevé pour les anesthésistes qui ont effectué les 863 intuba 
tions présente série, chacun son total cas avec son pourcentage positif 
Aucune conclusion satisfaisante n’est possible raison nombre restrein 
qui revient chacun. 


Nous avons observé que les maux gorge post-opératoires 
présentaient qu’a suite d’anesthésies orotrachéales, rarement suite d’anes 
thésies masque régionales. 


3000 
Tete laterale 
9.2% 
2000 
1000 45 ans 10.9% 
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Cette étude statistique donc été commencée dans but découvrir, pour 
remédier, les circonstances orotrachéale susceptibles les 
provoquer. 

Les résultats obtenus portant sur 863 cas orotrachéales nous 
indiquent que téte position latérale exagérée, canule oropharyngée, 
laryngoscope lame courbe, les tubes orotrachéaux les tubes oro- 
trachéaux avec des ballonnets non gonflés sont des facteurs occasionnels faciles 


réprimer. 


Afin découvrir, pour remédier, les causes des maux gorge post- 
863 patients soumis orotrachéale ont été 

Les facteurs occasionnels nous été possible déterminer sont deux 
ordres. 

Les causes auxquelles est possible remédier sont, commengant par les 
plus importantes: (a) téte position latérale exagérée; (b) canule 
oropharyngée; (c) laryngoscope lame courbe; (d) les tubes orotrachéaux 
10; les tubes orotrachéaux avec ballonnets non gonflés. 

Les autres causes irrémédiables sont: tube Lévine; (b) les patients 
sexe féminin; (c) les patients moins ans; (d) les intubations 
plus deux heures; intubations difficiles. 


SUMMARY 


order determine and, possibly, eliminate the various causes for post- 
operative sore throat, have made study 863 patients whom surgery 
was performed under endotracheal anaesthesia. 

our series, have found that the factors responsible for greater 
incidence post-intubation sore throat fall into two categories. 

The factors that can eliminated, decreasing order importance, are: 
(a) Lateral position the head; (b) Oropharyngeal airway; (c) Use curved 
blade; (d) No. endotracheal tube; (e) Cuffed tubes when the cuff not 
inflated. 

The factors over which have means control are: (a) Levine tube 
(used the majority important abdominal cases); (b) Sex—female patients 
have complained more often sore throat than male patients; (c) Patients 
under years age—for apparent reason; (d) Intubations more than 
two hours’ duration; Intubations presenting technical difficulties. 


10.7% 


ANAESTHESIA AND THE THYROID GLAND: REVIEW 


Azmy M.B., CH.B., D.A., 


CHEMICAL, PHYSIOLOGICAL AND PHARMACOLOGICAL CONSIDERATIONS 


The function the thyroid gland synthesize, store and release 
containing hormones which, after transport the blood, act upon tissues alt 
the rate number intracellular processes. 

The volume literature this subject enormous but owing the 
space available, this review will necessarily rather concise. The reader who 
seeking more detailed information referred the excellent papers 
and DeGroot? and Hamolsky and 


Chemistry, Synthesis and Fate the Thyroid Hormones 


The sequence events the manufacture the thyroid hormones 
follows (Fig. 1): (1) Uptake iodides the gland; (2) Oxidation the 
iodides elemental iodine; (3) The iodination tyrosine; (4) The conversic 
diiodotyrosine into thyroxine. 

summary, ingested iodine reaches the serum the form the 
ion. Part the circulating iodine excreted the urine, the rest achieves 
thyroid serum concentration gradient for iodide approximately 

the thyroid gland, the iodide ion oxidized one more enzyme systen 
elemental iodine. 

The elemental iodine then iodinizes the tyrosine molecule within the thyr 
globulin molecule form 3-monoiodotyrosine 3-5 
(3-5 DIT). Thyroxine formed the oxidative coupling two molecul 
3-5 DIT with the loss one alanine side chain. 

The mode formation 3,5,3’ triiodothyronine (T;) not quite 
However, there are two possible pathways: (a) oxidative coupling one 
and one molecules with the loss one alanine side chain and (b) 
moval one iodine atom (by deiodination) from the thyroxin molecule. 

All the above-mentioned processes occur within the thyroglobulin 
which protein high molecular weight. 

Thyroxine (T,) and triiodothyronine are then set free probably 
enzymatic proteolysis the thyroglobulin molecule, thus 
hormones enter the blood stream. 

the serum and become attached certain fractions the plasn 
proteins (mainly thyroxine binding globulin TBG and thyroxine binding 
albumin TBPA) and they circulate the blood this form, thus constitutir 
what known serum protein-bound iodine (SPI). How thyroxine 

*From the Department Anaesthesia, University Saskatchewan, Saskatoon, Saskatchewa 
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Dietary lodine 


HO 


H2 Serum lodide 


TYROSINE Thyroid lodide Pump ( lodine Trapping) 


Thyroid lodide : 
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Proteolysis of Thyrag!sbulin Molecule 
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iodide Thyroid Iodide & Tyrosine 
H2 CH.COOH Diffusion into Serum 
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nolecules (Celivior Binding Components) } 
Vorious intermedieries 
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nolecule, Dowli 
ing. 
through 
from extracellular binding components (TBG and TBPA) intracellular sites 
metabolic degradation utilization, still unknown. 
plasma Again, the mode action thyroxine the different intracellular processes 
ing pre- still shrouded darkness and although has been the subject extensive 
stituting research! and literally hundreds articles, our knowledge about this point 
changed still sketchy. Following this missing link, the picture becomes clear again. Final 
atchewan. deiodination the end-products intracellular metabolic processes results 
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free iodides, which leave the cells and appear the blood serum iodide. This 
partly excreted the urine and partly retrapped the thyroid. 


Regulation Thyroid Function 


ROLE CENTRAL NERVOUS SYSTEM 


There has been great deal work this subject. The available data lead 
the hypothesis that various hypothalamic nuclei secrete one more neuro- 
humoral substances which pass the capillary plexus the median eminence 
and thence down the portal veins the adeno-hypophysis, where they alter 
the rate synthesis release (or both) the thyroid stimulating hormone 
(TSH), adrenocorticotropic hormone (ACTH) and gonadotropic 
far, with the exception vasopressin, hypothalamic neuro-secretory sub- 
stance has been identified, and thus the concept remains probable but unproved 
hypothesis. However, one may conclude from present evidence that intact 
hypothalamo-hypophyseal system necessary for the maintenance normal 
output TSH the resting state, for the full degree normal response 
reduction the circulating level thyroid hormone, and for the stimulatory 
inhibitory adaptations stressful stimuli. the other hand, inhibition 
the production TSH added thyroid hormone occurs despite interruption 
the hypothalamo-hypophyseal pathway.' Indeed, the injection minute 
quantities thyroxine directly into the adenohypophysis appears shut off 
release TSH from that Injection thyroxin into the anterior hypo- 
thalamus may release TSH from the hypophysis. 


ROLE (Thyroid Stimulating Hormone 


The adenohypophysis exerts important influence over thyroid function 
through the thyroid stimulating hormone (TSH) secreted the angular baso- 
phils the anterior pituitary. Present suggests that changes the 
serum protein-bound iodine (SPI) affect the adenohypophysis one two 
ways: (1), affecting receptor centre the hypothalamus, which tum 
regulates the activity anterior pituitary through hypothetical neurohumoral 
mechanism via the hypothalamo-hypophyseal portal system blood vessels; 
(2), directly affecting the adenohypophysis without the intervention the 
hypothalamus. 

decrease the SPI will lead stimulation the angular basophils (Thyro- 
the adenohypophysis produce more TSH. This will then directly 
affect the function the thyroid gland. TSH will cause increased thyroid iodide 
trapping, more rapid iodide oxidation and binding and more rapid thyroglobulin 
proteolysis which will result more thyroxine being thrown into the circulation, 
thus correcting the initial condition low SPI. increase SPI will, the 
other hand, depress the adenohypophysis, which will secrete less TSH, thus 
discouraging the sequence events the thyroid gland that would lead 
more thyroxine secretion. 

This thyroid-adenohypophyseal interrelationship seems disturbed 
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cases hyperthyroidism. Greer found that the patient with Graves’ disease 
differed from the normal human that the administration thyroid hormone 
failed suppress his thyroidal uptake This abnormality often present 
persons the euthyroid stage Graves’ disease and may persist for long 
periods after successful treatment the hyperthyroidism. thus seems 
fundamental characteristic the pathological physiology Graves’ disease, 
rather than phenomenon related the increased circulating thyroxine levels 
its consequences. However, the finding non-suppressibility thyroid 
function exogenous hormone has not solved the controversy whether 
the increased thyroid hormone production and release active Graves’ disease 
results from uncontrolled excess TSH production from some autonomous 
intrinsic alteration thyroid TSH was found composed 
two distinct exophthalmos-producing substance which pro- 
duces severe exophthalmos laboratory animals; (b) thyroid stimulating 
fraction which produces hyperplasia the thyroid gland. These findings may 
clarify the lack correlation between hyperthyroidism and exophthalmos and 
elucidate the role the pituitary gland exophthalmos. 


ROLE THYROID GLAND (Thyroidal Auto-Regulation 

Despite the overpowering effects TSH various stages thyroid activity, 
the thyroid gland retains some degree autonomous behavior: 

Regulation the iodide pump. Regardless total organic iodine concentra- 
tion the thyroid, small amount recently bound iodine appears 
inhibit the iodide pump. thus seems that one more specific iodine containing 
compounds within the thyroid (rather than total organic iodine concentration 
directly depress the iodide pump opposition the stimulating effect 

Regulation organic release from the thyroid. rat and man, receiving 
propylthiouracil, the daily output hormonal iodine from the thyroid gland 
falls amount constantly proportional the declining store hormonal 
iodine the This phenomenon clearly non-hypophyseal origin 
since any fall the blood level thyroid hormone caused propylthiouracil 
would lead increased TSH output and corresponding increase the release 
hormone from the thyroid rather than the observed progressive decrease. 

thus seems that the thyroid gland adapted guard its own stores while 
the TSH releasing mechanism responds the requirements the tissues for 
thyroid hormone. 


ROLE 

Effects Deficiency. Adequate daily iodine intake essential for 
the maintenance normal thyroid function. Iodine deficiency stimulates TSH 
production, which turn acts the gland, producing hypertrophy and hyper- 
plasia. The epithelial cells the gland change from cubical columnar and 
their number per given follicle greatly increase. The amount colloid material 
and the total iodine content the gland are diminished. Thus, the over-all 
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picture the thyroid iodine deficiency one hypertrophic, hyperplasti 
gland, low iodine content and functioning maximum capacity. The fac 
that the metabolic rate not lowered indicates that the gland capable 
producing sufficient amounts the hormone. This condition known 
nontoxic goitre. Correction the deficiency produces marked involution 
the gland. The acini become engorged with colloid and, although the gland 
functioning normally, quite enlarged owing its high content colloida 
material despite the fact that the epithelium has returned normal. 

Effects Excessive Ingestion These are even more complex tha 
the effects iodide deficiency. 

(a) markedly decreased the rate organic binding iodine withi 
the thyroid. Some monoiodotyrosine formed but the diiodotyrosine synthesis 
has even been reported that chronic ingestion iodides has 
the development myxoedema and iodine kinetics indicative permanen 
block 

(b) reduces thyroid-serum ratio (T/S) both intrathyroidal and hypo 
physeal mechanisms. 

(c) leads temporary increase circulating thyroid hormone and 
decrease TSH output. 

(d) inhibits the accelerated rate hormone release characteristic 
hyperthyroid patients normal individuals receiving TSH. The untreate 
euthyroid individual not affected. Whether excess iodide intake acts 
hibiting TSH output opposing the action TSH the thyroid gland 
has not been settled 


Laboratory Diagnostic Tests Thyroid Function and 


BASAL METABOLIC RATE 

The BMR the total the various factors affecting energy exchange 
the tissues the body. Its diagnostic accuracy rather low. However, 
some value the techniques are accurate, particularly shows definit 
changes after therapeutic tests. Thiopentone oral pentobarbitone are use 
correct the non-thyrogenic increased metabolic rate CNS hyperactivity. 


SERUM PROTEIN-BOUND IODINE (SPI) 

This measure the amount iodine (mainly the form thyroxin 
and triiodothyronine) bound plasma proteins the time the blood sampl 
was drawn. The blood level SPI actually dependent two factors: (1) 
rate release these components from the thyroid into the circulation; (2) 
rate transfer the hormones from the circulation into the peripheral tissue: 

The normal range SPI 3.5-8.0 micrograms per 100 cc. serum. 
thyroidism the range 0-3.5 microgram per cent while hyperthyroidism 
over 8.0 micrograms. SPI increased hyperthyroidism, thyroiditis, normé 
pregnancy, certain cases hepatitis particularly early stages,?° ingestion 
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dessicated thyroid thyroxine and administration organic iodine (contrast 
medium). SPI lowered hypothyroidism, whether primary secondary 
hypopituitarism, nephritis, after ingestion mercury compounds, and 
certain cases receiving cortisone ACTH 

Diagnostic accuracy generally the order 90-95 per cent. 


RADIOACTIVE IODINE UPTAKE THE THYROID 

This actually the over-all resultant the following variables: (1) uptake 
iodide; (2) its conversion hormonal form; (3) release hormone into 
circulation; (4) rate controlling effects TSH; (5) urinary excretion iodide. 
Radioiodine uptake increased hyperthyroidism, certain cases renal 
diseases including nephritis, certain cases hepatic disease, diet low iodine, 
certain cases relatives hyperthyroid and certain cases endemic 
goitre. 

The uptake decreased hypothyroidism both primary 
corticoids and ACTH therapy certain patients, use desiccated thyroid 
thyroxine, exposure percholate exposure and prolonged 
administration large doses 
The diagnostic accuracy this test varies between and per cent. 


OTHER TESTS THYROID FUNCTION USING RADIOISOTOPES 
(1) Thyroid plasma iodide clearance: 
Thyroid accumulation iodide per unit time 
Plasma concentration iodide 
Normal values ml./min.—mean 


(2) Conversion ratio: reflection the percentage circulating 
given instant that has been converted hormonal form. 

(3) Salivary excretion reflection the plasma levels 

(4) Red cell uptake labelled triiodothyroxine: this vitro 
test. fairly accurate and obviates the necessity giving the patient radio- 
active isotopes. 

(5) Thyroid suppression test: this limited differentiation hyper- 
thyroidism from euthyroidism. For further details the subject laboratory 
diagnostic tests, the reader referred the papers Hamolsky and 


Factors Affecting Thyroid Function 


NERVOUS FACTORS 

Autonomic Nerve Supply the Thyroid The thyroid derives its 
nerve supply from the vagus and the sympathetic. The sympathetic fibres leave 
the spinal cord between the second and fifth thoracic segments. After being 
relayed the superior and middle cervical ganglia these fibres are carried 
the gland through the superior laryngeal nerves and along the blood vessels. 


‘ 
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probable that the thyroid nerves are purely vasomotor function and 
influence the activity the gland indirectly through altering its blood supply. 

Hypothalamic Influence. This has been the subject extensive research 
but the results are still not conclusive. The presence thyrotropic 
the hypothalamus has been suggested but yet not proved. The exact 
this hypothetical centre may inferred from the fact that only anterior 
thalamus lesions laboratory animals produce significant changes the 
while posterior hypothalamic lesions all species studied 
The question hypothalamo-hypophyseal relationship 
already been discussed. 

Pituitary Gland. The important role the anterior pituitary plays regulating 
and affecting the functions the thyroid gland has been mentioned. 

Complete hypophysectomy man leads significant fall thyroidal 
uptake and SPI levels within two Incomplete hypophysectomy 
produced changes those two tests. 


EFFECTS ACUTE STRESSFUL CONDITIONS 

Major Surgery Trauma. Reports the major surgery 
the function the thyroid gland are rather conflicting. Shipley and Mac 
found that the stress major surgery causes release the 
hormone from the gland and increased utilization hormone the periphera 
tissues. They also described increased turnover following surgical stres: 

Engstrom and reported that the serum levels precipitabl 
iodine (SPI) remained constant under conditions severe stress. 

According patients undergoing surgery trauma show increase 
oxygen consumption, but thought that this was not because changes 
thyroid function and that there was marked alteration thyroid activity. 

Goldenberg the other hand, demonstrated increase 
thyroid hormone measured the conversion ratio 
patients during operative trauma. They also found that patients who had chroni 
illnesses recent acute stress prior the study, did not show increased con 
version ratios during operation. 

This group workers suggests that thyroid activation may play very 
tant role the entire endocrine-metabolic response operative stress and tha 
the absence thyroid response, the entire chain post stress events 
organism may quite different from the standardized description. 

Traumatic Shock. Oppenheimer conducted series experiment 
animals determine the effects traumatic shock thyroid function. The 
found that traumatic shock induced marked reduction the thyroidal capacit 
concentrate iodides, measured thyroidal clearance They als 
found that recently thyroidectomized animals (goats) showed change 
survival times from control values when subjected the standard injury. 
thyroid goats showed marked sensitivity traumatic shock, phenomenon whic 
could not reversed the administration cortisone. Animals treated wit 
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(which increases oxygen consumption) showed decrease 
survival time statistically comparable that induced thyroxine. 


CHEMICAL FACTORS 


Endocrinal: 
(a) Hypophysis cerebri (see above 
(b) Supra-renal glands: 

(i) Supra-renal medulla. Brewster conducted number experi- 
ments dogs effort elucidate the interrelationship. Their 
results were quite impressive and comparable clinical observations human 
beings. They came the following conclusions: (1) The haemodynamic and 
metabolic responses epinephrine and norepinephrine, whether these are 
reflexly released, injected infused, may increased increased concentra- 
tion the thyroid hormone and decreased abolished the hypothyroid state. 

preventing the release epinephrine and norepinephrine, 
sympathetic block diminishes abolishes the metabolic and haemodynamic 
changes resulting from thyrotoxicosis, thyroxine injection thyroid feeding 
man and laboratory animals. (3) The physiological effects thyrotoxicosis are 
not the results the isolated action the thyroid hormones per but are due 
the physiological effects epinephrine augmented the thyroid hormones. 

(ii) Supra-renal man, ACTH and cortisone lower the thyroidal 
accumulation This can partly explained the fact 
that ACTH and cortisone also increase the renal clearance iodides. However, 
this rather transient and not invariable accompaniment decreased 
uptake 

ACTH and cortisone administration humans may rather abruptly, not 
invariably, diminish the although they not alter the 
thyroxine turnover the peripheral tissues. These suggest that 
cortisone and ACTH suppress the rate release the thyroidal hormone from 
the gland secondary suppression the hypophyseal thyroid stimulating hor- 
mone (TSH). 

must emphasized, however, that experiments different animal species 
may produce quite unsimilar and conflicting results. 

(c) Gonads: 

(i) Effects Administration oestrogens both man and 
woman produces increase the SPI concentration. Normally functioning 
pituitary and thyroid glands are necessary for the reaction occur. With the 
discontinuation oestrogen therapy, the SPI level falls back control values. 
This increase SPI values thought due increased thyroidal activity 
and not altered rate disposal the thyroid hormone. The administration 
large doses oestrogen results values SPI which would ordinarily 
associated with manifestations hyperthyroidism. Thus safe con- 
clude that under these circumstances there exists increased tolerance 
increased concentrations the circulating hormone. However, the underlying 
mechanisms are not entirely clear. 
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(ii) Pregnancy and the thyroid Radioactive iodine studies 
pregnancy show increased thyroid uptake and conversion iodide the 
hormonal form. SPI increased from the sixth week pregnancy until several 
days post partum. large number miscarriages have been observed 
which the SPI fails rise during pregnancy and was suggested that elevatior 
the SPI the administration thyroid may contribute favourabk 
outcome these cases. The underlying mechanism this rise SPI thought 
the increased serum oestrogen levels pregnancy. 

increase the total hormonal turnover suggested the normal rate 
disappearance from the circulation administered thyroxine despite the 
that the SPI levels are already high. However, regardless this suggestion 
increased hormonal turnover, and the clear evidence thyroid hyperactivity, the 
pregnant woman rarely presents clinical manifestations thyrotoxicosis 
even when there are such manifestations, they are probably due the circulatory 
adjustments consequent the demonstrated arterio-venous shunts pregnancy 
Again, the rise oxygen consumption which occurs from mid pregnancy tern 
and for variable period post partum probably due increased uterine 
foetal tissue requirements, foetal movements, mechanical respiratory 
and the dynamic circulatory adjustments the gravid uterus, rather than 
primary thyroidal hyperfunction. 

(iii) Thyroxine and the placental During pregnancy, the 
level the maternal blood goes up. The SPI concentration the cord blood 
also higher than that the normal human adult. Thyroxine probably does 
cross the placental barrier; even does, the passage must very slow. 
and iodides, the other hand, cross freely through the placenta. 

(iv) Methyl testosterone was found induce marked fall thyroxin 
binding capacity the thyroxine binding globulin (TGA) serum all patient 
and less marked though consistant increase the fractional rate thyroxin 
disappearance from the blood. Other findings were slight fall SPI, 
increase circulating free thyroxine and increase the amount thyroxine 
degraded per day. Decreased thyroxine-binding protein concentration 
serum probably responsible for these There was also consistant 
serum cholesterol during the administration testosterone. 

(d) Effects thyroidectomy and radioactive Both thyroidectomy 
and therapeutic doses radioactive iodine patients suffering from Graves 
disease lead hypothyroidism varying severity. However, post-thyroidectom 
hypothyroidism usually mild and transient since remnants thyroid tissue lef 
the neck may gradually regenerate sufficiently produce normal daily 
the hormone. Theoretically, the administration exogenous thyroid migh 
interfere with this regrowth thyroid remnants. However, this should 
discourage the physician from prescribing thyroid there are definite manifesta 
tions hypothyoidism such patients. 


Anti-Thyroid Drugs: Mechanisms action anti-thyroid 
(a) Destruction thyroid tissue radio iodine Radioactive isotope 
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iodine are treated the body ordinary iodine ions, thus they are trapped 
the thyroid gland where they emit beta and gamma rays. Apart from transient 
permanent myxoedema, radio iodine therapy produces untoward effects 
except some mild and transient radiation thyroiditis. 

(b) Drugs indirectly inhibiting hormone synthesis. These are the agents 
that depress the production thyroid stimulating hormone. Iodine administration 
depressed hormone synthesis (supra). Exogenous thyroxine administra- 
tion (in non-toxic patients) can included this group. 

(c) Drugs inhibiting trapping and retention iodine the thyroid gland. 
Thiocyanate the best example this group. This ion interferes with thyroid 
function the stage iodine concentration. However, the thyroid gland does not 
maintain any concentration gradient thiocyanate against the plasma. Further- 
more administration large doses iodine will overcome the thiocyanate effect 
and hormone synthesis will occur normally although has been found that very 
large doses thiocyanate may inhibit the organic binding iodine the 
thyroid gland The mode action the thiocyanate ion not known. 

Other anions that act similar way are the perchlorates, chlorates, hypo- 
chlorites, periodates, iodate and minor extent the nitrates. 

(d) Drugs interfering with hormone synthesis direct action the 
thyroid: 

(i) Thiourea and its derivatives. These are far the most effective 
antithyroid drug group. They all possess -SH group which makes them strong 
reducing agents and very likely that this property intimately concerned 
with their mode action. Unlike the thiocyanate group anions they not 
interfere with iodine trapping. The exact mechanism action the thiourea 
drugs not known yet although there are quite number theories: (1) they 
may inhibit the enzyme system responsible for the oxidation elemental 
iodine; (2) they may compete with iodine for the oxidative enzymes; (3) they 
may react with elemental iodine thus preventing the latter from iodinating 
tyrosine. 

Yet oversimplification say that thiourea derivatives block iodination 
tyrosine. Pitt-Rivers have recently shown that large doses propyl- 
thiouracil still allow traces MIT formed. Small doses the drug result 
the formation large amounts iodotyrosines with abnormally high 
MIT/DIT Thus seems that thiourea derivatives decrease the rate 
monoiodination tyrosine but much more strongly inhibit the further iodination 
monoiodotyrosine. 

(ii) Aminobenzoic acid derivatives, for example sulfonamides, derivatives 
para-aminobenzoic acid and para-aminosalicylic acids. The antithyroid potency 
most these agents not very great and beyond the fact that they interfere 
with the synthesis the thyroid hormone, little known their mechanism 
action. 

(iii) Numerous drugs possess some antithyroid activity but again their 
mode action still unknown, for example Resorcinol, m-aminophenol, thio- 
carbonamides, phenothiazine derivatives (infra) and many others only aca- 

demic interest. 
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Anaesthetic Agents: 


(a) Thiobarbiturates. These drugs can considered derivatives 
thiourea and not surprising that they share the antithyroid properties 
latter. Thiamylal “sodium 5-allyl-5(1 methylbutyl)2 thiobarbiturate” marked 
inhibits the uptake the rat with other thiourea derivative 
the mechanism this antithyroid action not very clear. 

Thiopental (Pentothal®) influences the thyroid metabolism principally 
depriving the thyroid available This influence not related 
anaesthetic effect, since anaesthetic agents which did not contain N—C=S 
ing did not change the uptake while other anaesthetic agents containing 
thiocarbamate structure have also been shown have antithyroid activity. 

greater interest the finding that single dose thiopental produc 
prolonged inhibition thyroid activity; after mg./kg. dose rats, 6-7 
were required for complete recovery thyroid activity. This prolonged inhit 
tion probably related accumulation the metabolic degradation produc 
thiopental (e.g., thiourea) the thyroid. 

(b) ether and cyclopropane. Experiments conducted Albino rat: 
investigating the uptake hours, hours and hours the 
anaesthesia period revealed that both cyclopropane and ether anaesthe: 
definitely depressed the 2-hour thyroid uptake. This profound influence 
thyroid became insignificant the 4-hour test. The 24-hour test indicated 
there was appreciable influence either cyclopropane ether the upta 
Thiopental administered intraperitoneally significantly depressed 
thyroid uptake the 2-, and 24-hour tests. 

another series was clearly demonstrated that 
ether anaesthesia depressed the release from the rat thyroid blocked 
thiouracil, effect which lasted for least twelve hours. Thiopental, 
other hand, did not inhibit but possibly slightly increased the release thyroic 
the post-anaesthesia period. This difference was not accounted for 
sleeping time the length inactivity the post-anaesthesia period. 

sum up, the influence diethyl ether anaesthesia the rat thyroid 
different from that thiopental both thyroidal uptake and release 
The difference the effect uptake was quantitative one and could 
rapid excretion ether opposed the slow excretion thiopentone. 
difference the effect radioactive iodine release, however, was qualitati 
one, the release rate from thiouracil blocked gland was markec 
slowed ether anaesthesia and not all thiopental. 


Miscellaneous Agents: 
(a) This drug lowers oxygen consumption 
ditions and inhibits the calorigenic effects thyroxine administered parenteral 
Chlorpromazine produces dissociated inhibiting effect TSH 
Stimulating Hormone) affecting its metabolic function more intensely than 
function producing thyroid hyperplasia. some clinical cases hyp 
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thyroidism and exophthalmic goitre, reduction the thyrotoxic and autonomic 
manifestations, reduction the BMR, SPI and some cases the goitre 
itself were obtained after relatively short period chlorpromazine therapy. 

Previous administration chlorpromazine stimulates the action antithyroid 
drugs. 

(b) Doses 0.5 cc. per cent procaine produce clear 

antithyroid action rats shown diminished thyroid uptake and lowered 
concentration hormonal iodine the gland. 


PHYSICAL FACTORS 

Changes external temperature influence the activity the thyroid gland. 
Exposure the body cold stimulates the thyroid produce more thyroxine, 
which helps increase the metabolic rate and heat production and maintains the 
body temperature. This usually associated with characteristic signs thyroid 
hyperplasia. If, however, the subject prevented from shivering deep anaes- 
thesia, cooling the body produces marked reduction thyroidal 


Physiological and Pharmacological Actions the Thyroid 


CALORIGENIC EFFECTS 

Thyroid hormones increase the rate tissue oxidation shown BMR 
determination determination oxygen consumption isolated tissues 
obtained from animals pre-treated with thyroxine. The effect the thyroid hor- 
mones upon the oxidative mechanisms not clear. probable explanation that 
thyroxine may act uncoupling oxidation and phosphorylation the 
over-simplified explanation the underlying processes all that this paper 
can cope with and 

complex molecule has higher energy content than the atoms simpler 
molecules from which built, because the energy formation the 
chemical bonds which hold together. This bond energy liberated when the 
bonds are broken. Thus, when most organic phosphates are hydrolysed, energy 
equivalent about 2000-3000 cal./mol. made available heat, and the bond 
broken this process called low-energy phosphate bond. Hydrolysis 
certain organic phosphates special structural types releases energy equivalent 
about cal./mol., the bond broken this case being called high energy 
phosphate bond. 

These high energy phosphates are important metabolism for the following 
reasons: (1) This phosphate group can transferred directly another organic 
molecule without much the higher energy its bonding being dissipated 
heat. The product phosphorylated molecule. (2) the body, the energy 
dissimilation, instead being lost heat, used synthesize compounds 
containing high energy phosphate bonds. These compounds are then stored and 
the energy locked them available the body for the various metabolic 
processes for heat production, 
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Thus complete oxidation one gram-mol. (180 gm.) glucose liberates 
energy equivalent 686,000 cal. heat, most which used synthesize 
high energy phosphate bonds, while the rest dissipated heat. 

probable that thyroid hormones prevent the use such energy the 
synthesis phosphate bonds and phosphorylation lower energy molecules, 
with the result that most the energy oxidation will appear heat. Thus 
the oxidative processes are uncoupled from phosphorylation processes. 

Thyroxine injection leads increase the oxidative processes after 
latent period approximately hours, while injected triiodothyronine acts 
after one two hours. This led the hypothesis that triiodothyronine may 
the active agent the tissue level, triiodothyronine being formed from thyroxine 
through process partial deiodination. However, the fact that triiodothyronine 
does not lead increase the oxidative processes when added tissue 
slices, vitro (as with thyroxine) throws grave doubt over this hypothesis, 

The calorigenic action the thyroid hormones considerably smaller 
very young than older individuals and greater the absence the thyroid 
gland, when the original metabolic level low. 


EFFECT THYROID HORMONES GROWTH 


(1) Absence thyroid hormones during the growth period leads retarda- 
tion growth, which resumed when the deficiency corrected. 

(2) Excessive amounts thyroid growing individuals leads abnormally 
rapid growth. 

(3) Normal animals treated with thyroid hormones show increased growth 
which almost entirely due increased food intake. 

not yet certain whether the growth enhancing effect thyroid indirectly 
mediated through the pituitary gland whether actually direct effect 
the thyroid hormone itself. The former assumption supported the observa- 
tion that thyroid hormone incapable inducing growth hypophysectomized 
animals. 

(4) Thyroid hormone induced differentiation and maturation tissues, which 
quite distinct from the growth enhancing effect; thus, absence the hormone 
not only arrests growth length bones leading dwarfism but also causes 
delay the appearance epiphyseal centres ossification. 


EFFECTS SPECIAL METABOLIC PROCESSES 


Protein Metabolism. Abnormally large amounts thyroid hormone enhance 
protein catabolism leading negative nitrogen balance. the other hand 
physiological amounts the hormone favour protein anabolism, thus producing 
retention nitrogen and positive balance. 

Following thyroidectomy, there accumulation extracellular fluid which 
rich protein. This the basis myxoedema humans. There also rise 
serum globulin and fall serum albumin. Thyroid hormone administration 
leads reversal these changes. 

Carbohydrate Metabolism. Thyroid hormone influences the carbohydrate 
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metabolism the following ways: enhances the absorption mono- 
saccharides from the intestine. Absence hormone leads decreased absorp- 
(b) enhances glycogenolysis. Excessive hormone leads lowering 
liver glycogen while thyroidectomy produces increased liver (c) 
enhances neoglucogenesis. (d) increases the utilization glucose the 
tissues, probably through favouring the hexokinase reaction. 

Lipid Metabolism. Plasma cholesterol levels decrease hyperthyroidism 
and increase hypothyroidism. The presence excessive amounts thyroid 
hormone leads increased oxidation fat after the carbohydrate stores have 
become exhausted. This accompanied ketonaemia and ketonuria. However, 
blood fat values are not influenced different levels thyroid function. 

Creatine Creatine urinary excretion increases following the 
administration thyroid hormone and falls very low levels hypothyroidism. 
Creatine tolerance tests show decreased tolerance hyperthyroidism probably 
owing impairment the capacity muscle cells synthesize creatine phos- 
phate from creatine. 

Vitamin Metabolism 

(a) Vitamin Lack thyroid hormone leads failure synthesis 
vitamin from carotene, presumably the liver, and manifestations 
vitamin deficiency. hyperthyroidism there are also signs and symptoms 
vitamin deficiency partly due more rapid destruction and partly decreased 
formation vitamin result liver damage. 

(b) Vitamin group. hyperthyroidism, there increased demand for 
this vitamin group, well excessive elimination the urine, leading 
increased requirements for vitamin 

Administration thiamine, pantothenate and pyridoxine checks the weight 
loss animals receiving thyroid hormone, mainly because improved appetite 
and increased food consumption. 

(c) Vitamin Thyroid administration leads increased requirements for 
vitamin Apart from this, some the metabolic effects thyroxine, for 
example creatinurea, seem preventable the simultaneous administration 
ascorbic acid. 

Water and Electrolytes 

(a) Water retention feature absence thyroid hormone. The oedema 
fluid has high protein content. Administration the hormone leads disap- 
pearance this fluid and diuresis accompanied sodium diuresis. 

Thyroid hormone administration euthyroid individuals leads diuresis 
accompanied potassium diuresis. 

(b) Total blood volume reduced hypothyroidism. Plasma volume 
increases hyperthyroidism, There rise plasma protein concentration 
hypothyroidism and decrease hyperthyroidism. 

(c) Excessive amounts thyroid hormone lead increased excretion 
calcium urine and faeces without significant changes the serum calcium 
levels. This may eventually lead skeletal demineralization unless the excessive 
loss corrected increased intake. 
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the other hand, small doses thyroid extract given young growing 
individuals have been known enhance calcium retention. 


EFFECTS THE CENTRAL NERVOUS SYSTEM 


(1) Excess thyroid hormone leads increased nerve irritability and 
ing the reaction time. Lack thyroid influnce leads opposite effects. 

(2) Electroencephalographic tracings show slower wave activity 
thyroidism. Hormone therapy restores normal alpha wave tracings. 

(3) Mental development arrested retarded the absence thyroid 
hormone. Thyroid therapy can correct these defects unless the CNS has been 
lacking the normal developmental stimulus thyroid hormone for some time, 

(4) Autonomic Nervous System: (a) hyperthyroid states there evidence 
enhanced adrenergic and cholinergic activity. This probably brought about 
sensitizing the target organs effects the normal physiological transmitter. 
(b) The relationship between the actions the thyroid hormones and those 
the circulating catecholamines has already been discussed. 


EFFECTS THE CARDIOVASCULAR SYSTEM 


Thyroid hormones affect the circulation the following ways: 

(1) There may direct stimulation the myocardium shown the 
increased heart rate and stroke volume. Lack the hormone produces opposite 
effects. 

(2) The action may indirect, though the sympathomimetic effect the 
enhanced sensitivity epinephrine and norepinephrine, the effects which 
prevail over the effect enhanced sensitivity the parasympathetic system, 
far the heart concerned. 

(3) Excessive amounts thyroid hormone lead peripheral vasodilatation 
secondary the increased oxygen consumption and also part the heat 
regulatory mechanism, help heat loss. 

The systolic blood pressure elevated hyperthyroidism while the diastolic 
pressure slightly decreased thus leading high pulse pressure and capillary 
pulsations. 


EFFECTS TOTAL RED CELL 


significant increase total red cell mass was found thyrotoxic subjects 
and significant increase myxoedema. both conditions, treatment produces 
return red cell mass lean body mass relation towards normal. 

The red cell mass was found closely related basal oxygen consumption 
both conditions. Evidence was found that red cell mass regulated changes 
basal oxygen consumption and not direct action the thyroid hormone 
the bone marrow, and suggested that this the mechanism governing 
the RBC mass lean body mass relation normal subjects. 

Thyrotoxicosis thus accompanied polycythaemia, which represents 
physiological hypertrophy the red cell mass response increased oxygen 
demands (producing state relative anoxia), and myxoedema anaemia, 


AZMY BOUTROS: ANAESTHESIA AND THE THYROID GLAND 601 


growing which again represents physiological readjustment the oxygen carrying 


| 
MANAGEMENT PATIENTS 
shorten. 
Hyperthyroid patients requiring anaesthetic for surgical removal the 
hypo. thyroid, for other surgical procedures unrelated the thyroid gland itself, 


provide certain degree challenge the anaesthetist. clear understanding 
thyroid the underlying abnormalities and peculiarities these patients would help the 
been anaesthetist conduct smooth and safe anaesthesia, with minimal operative and 
time, postoperative complications, and enable him diagnose and deal efficiently with 
vidence emergencies arising during the operation the immediate postoperative 
about 


hose 


NERVOUS MANIFESTATIONS 
(1) Excessive nervousness and restlessness. 
(2) Psychotic manifestations are often encountered. Thyrotoxicosis not the 
cause the psychosis, but merely elicits latent one aggravates existing 
the mental disorder. 


THYROTOXIC HEART DISEASE 
the Thyrotoxicosis commonly produces simple physiological overactivity the 
which heart. However, severe degrees involvement may associated with organic 
changes such cardiac enlargement and congestive heart failure. Thyrotoxic 
males show higher percentage cardiac involvement than females. The thyro- 
atation toxic state affects the heart numerous ways: 
heat (1) Increased metabolic activity and oxygen consumption lead elevated 
cardiac output, and later hypertrophy, dilatation and cardiac failure. 
astolic (2) Direct toxic effects excessive thyroxine the myocardium well 
pillary the arteriovenous shunts owing dilated thyroid vessels lead more myocardial 
strain. 
(3) Atrial fibrillation occurs 6-12 per cent cases and adds more strain 
the heart. When congestive failure supervenes, the incidence atrial fibrillation 
bjects shows great increase. 
duces One the mortifying aspects thyrotoxic heart disease the fact that 
responds very poorly the conventional line treatment for heart failure 
and unless the thyrotoxic condition corrected first surgery 
anges antithyroid drugs, the use digitalis quinidine will produce very little 
mone improvement the cardiac condition. 
GASTROINTESTINAL MANIFESTATIONS 
nts (1) Vagal overactivity leads intestinal hypermotility and diarrhoea which 
may severe enough produce some degree dehydration. 


emia, (2) Liver damage occurs frequently severe thyrotoxicosis. This attributed 
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the loss liver glycogen through the glycogenolytic effect thyrotoxicosis 
well hypovitaminosis particularly thiamine deficiency. 


ABNORMALITIES HEAT REGULATION 

Heat production increased owing the higher rate oxidative processes 
This usually counterbalanced the increased heat dissipation through the 
dilated vessels the skin and through evaporation perspiration, the productior 
which definitely increased hyperthyroidism. 

Drugs which interfere with the production perspiration such atropine 
can abolish very important channel for heat loss and may lead alarming 
rise temperature. 

Heat regulation frequently imperfect, and these patients may show som 
rise temperature even very high fever thyroid crisis. 


MUSCULAR SYSTEM ABNORMALITIES 

Generalized muscular weakness not uncommon thyrotoxicosis and, 
some cases, weakness together with muscle wasting dominate the clinica 
picture, giving rise the so-called thyrotoxic myopathy. such cases 
effort should made exclude myasthenia gravis. This particularly importan 
because per cent cases myasthenia show co-existing thyrotoxicosis. 
incidence much higher than the general population, but the 
relationship still obscure. 

anaesthetist need reminded that can quite catastrophic 
underlying myasthenia not detected considered nothing more thar 
thyrotoxic myopathy which, unlike myasthenia, does not affect the myoneura 
junction and mainly due abnormal creative metabolism 
phosphocreatine synthesis the muscle. 


MECHANICAL EFFECTS THE ENLARGED GLAND 


The size the goitre way indicative the severity the thyrotoxi 
condition. markedly enlarged gland can compress the trachea soften 
walls, rendering the patient liable sudden respiratory obstruction unde 
anaesthesia. 

More dangerous still the presence retrosternal intrathoracic goitre 
which even more liable cause mechanical compression the trachea tha 
ordinary neck goitre. 


ANAESTHETIC MANAGEMENT 


FOR THYROIDECTOMY 


Preoperative Management. Thyrotoxic patients scheduled for surgical 
moval the thyroid should thoroughly investigated and prepared for surgery 
(a) Investigation: (i) Assessment the degree thyroid hyperfunction 
e.g., radio iodine uptake and serum protein-bound iodine. (ii) Thorough cardio 
vascular examination assess the extent involvement the heart. 
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severe thyrotoxicosis, liver function tests may required. (iv) the presence 
thyrotoxic myopathy the patient should investigated for the presence 
myasthenia gravis. (v) Plain chest x-ray essential for detection retro- 
sternal goitres. (vi) Thorough assessment the patient’s history elucidate 
the following points: history episodes choking marked dyspnoea which 
may indicate excessive pressure the trachea the presence retrosternal 
goitre; history suggestive congestive heart failure arrhythmias; history 
suggestive incipient thyroid crisis; history external irradiation therapy, since 
this might have produced excessive scarring and deformity the trachea; history 
previous operations the thyroid because the possibility injury 
one recurrent laryngeal nerve. 

(b) Preoperative preparation the The purpose preoperative 
preparation render the patient euthyroid possible and correct, 
possible, any other abnormalities. 

(i) Antithyroid therapy. The drugs choice are propylthiouracil, 
thiouracil and tapazol. The treatment should sufficiently prolonged gain 
the best control possible the signs and symptoms thyrotoxicosis. The patient 
must under constant and careful medical care avoid check any toxic 
manifestations the thiourea therapy. must realized, however, that 
antithyroid drugs the thiourea group not produce involution the gland. 
The hyperplasia and excessive vascularity persist may even increase, and 
this may add the difficulty and length the operative procedure. course 
iodine the form solution for days prior surgery will 
ensure proper involution the gland and render much less vascular. 

(ii) Rest. This includes mental and physical rest. These patients are apt 
irritable and every effort should made avoid upsetting them. Pro- 
longed bed rest also advisable but should not strictly enforced all day this 
may make the patient weak and restless. 

(iii) Sedation. Sedatives should used freely, especially the early 
stages treatment. Barbiturates are particularly valuable this respect. They 
produce very adequate sedation and some them may even possess definite 
antithyroid effects. 

(iv) Correction dietary deficiencies: (1) There should adequate 
caloric intake compensate for the high level tissue metabolic processes. 
(2) Food rich carbohydrates and proteins desirable order replenish 
the liver glycogen and correct any existing hepatic malfunction. However, 
strict dietary rules should not insisted upon this may make the patient 
more irritable. (3) Hypovitaminosis complex and should corrected. 
The latter vitamin supposed diminish the excessive creatine excretion. 
(4) Thyrotoxic patients frequently show evidence dehydration varying 
severity and fluid intake should increased allow for the excess loss the 
form perspiration and/or diarrhoea. 

(v) Stealing the thyroid. This term used reference the practice 
keeping the patient unaware the exact date and time the operation. 
week before the proposed date, the patient would given intravenous 
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injection glucose saline regularly every morning; the morning the 
operation, enough thiopental sodium put the patient sleep would given 
instead, thus sparing the patient the agony and apprehension waiting for 
surgery. Rectal Avertin (tribromethanol) was also used for the same purpose, 
which case the patient was given small enema bland solution every 
morning for week before the operation. 

Nowadays, “stealing the thyroid” not often resorted to. Proper sedation with 
barbiturates and the various tranquillizing agents usually renders the patient 
very co-operative. However, one may occasionally come across patient who 
exceptionally apprehensive and nervous, which case would advisable 
use the more subtle approach “stealing the thyroid.” 

(vi) Excessive bleeding and oozing may still occur despite the fact that 
the thyrotoxic condition has been controlled before the operation. The 
thetist should insist having enough cross-matched blood available the time 
the surgery. 

(c) Premedication: 

(i) The night before advisable increase the dose the 
usual bedtime sedative ensure good night’s sleep prior the day opera- 
tion. the anaesthetist intends use chlorpromazine supplement the 
anaesthetic, test dose about mg. intramuscularly should given the day 
before. marked tachycardia develops, chlorpromazine should avoided 
altogether. 

(ii) Morning the operating day. (1) Sedatives: view the high 
level reflex activity thyrotoxic patients, strong narcotic agent desirable, 
Morphine omnopon are the drugs choice. (2) Anticholinergic drugs: 
These drugs can produce marked tachycardia and may also precipitate 
temperature owing their skin drying effects. However, scopolamine small 
doses may well tolerated the patient, who will also benefit from the 
sedative effect this drug. (3) Phenothiazine derivatives: These drugs offer 
the advantage sedation without respiratory depression and some antithyroid 
activity well. Their use premedicant commendable provided that they 
not produce excessive tachycardia. 

Anaesthetic Technique. The choice particular anaesthetic technique 
agent depends entirely the anaesthetist’s preference. Most anaesthetic agents 
and techniques have been used with equally good results the hands 
anaesthetists who are accustomed using them. However, there are certain 
features common all techniques which are essentially dictated the peculi- 
arities the thyrotoxic state: (a) These patients require higher percentage 
oxygen the anaesthetic mixture order satisfy the high oxidation rate 
their tissues. (b) Surgical removal the thyroid gland very seldom requires 
deep levels anaesthesia. (c) The patient should very lightly draped. Heavy 
drapes will interfere with heat loss and may precipitate hyperpyrexia. (d) The 
eyes should protected with ointment liquid paraffin. the exophthalmos 
severe, may necessary put special guard over the eyes protect 
them from drying and mechanical trauma. The patient should watched 
very closely for any signs respiratory obstruction abnormal cardiac rhythms. 
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Sample Technique 

Anaesthesia induced with thiopental sodium, short acting relaxant 
then given and the larynx and trachea thoroughly sprayed with per cent 
Lignocaine. rather firm endotracheal tube passed under direct vision laryn- 
goscopy, avoiding much possible any trauma pharynx, larynx trachea. 
Anaesthesia then maintained with nitrous oxide, oxygen and minimal halothane. 
Intravenous meperidine used intermittently small doses supplementary 
agent. 

General Anaesthesia versus Regional Analgesia. Regional analgesia, whether 
the form deep cervical block, superficial cervical block simple infiltra- 
tion with local anaesthetic agent, still used some places, particularly 
wherever the surgeon does his own anaesthesia. Regional analgesia not 
good choice for thyroidectomy. might justifiable cases where there 
small circumscribed nodule nontoxic patient, but thyrotoxic patient 
with diffuse enlargement the gland, any regional technique, even 
adequate, will still cause great deal apprehension the patient, who might 
get restless and excitable compel the surgeon abandon the operation. 

Endotracheal versus Mask Anaesthesia. There great deal controversy 
over this point. Anaesthetists who prefer one the other technique claim all 
sorts advantages for their favourite technique. summary, the arguments 
are follows: 

For intubation: (a) perfectly clear airway all times, with minimal resis- 
tance breathing; (b) protection the airway from sudden collapse 
softened trachea the pressure retrosternal goitre; (c) the anaesthetist 
out the way the surgeon and his assistants. 

For the use mask anaesthesia: (a) possibility trauma larynx 
trachea; (b) the operation can performed light plane anaesthesia, 
the anaesthetist need not maintain deeper level merely prevent the patient 
reacting the tube; (c) some surgeons claim that spasm the vocal cords 
producing crowing sound would warn them that they are handling the re- 
current laryngeal nerve! 


Management Complications during Anaesthesia: 
(a) Respiratory obstruction. This may due 

(i) collapse kinking softened trachea particularly tube 
used. 

(ii) faulty anaesthetic technique such bronchial intubation, the use 
cuff soft endotracheal tube, kinking the tube mouth pharynx, etc. 
All these mishaps are avoidable and should not occur. 

(iii) One the most serious causes respiratory obstruction the 
presence retrosternal goitre pressing the trachea, especially both 
surgeon and anaesthetist are not aware it. Valuable minutes would wasted 
checking other possible causes obstruction before realizing what actually 
happening. most cases, the surgeon can mobilize the goitre from behind 
the sternum thus relieving the obstruction. Occasionally, however, the thyroid 
becomes engorged that this manual mobilization cannot done fast enough; 
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the writer has seen two such cases, where the surgeon had split the sternum 
hurry save the life. 

(b) Cardiac complications. Cardiac arrhythmias and severe tachycardia are 
liable occur during operation, particularly the patient was not properly 
controlled beforehand. They are often associated with other signs acute 
thyrotoxic exacerbation such sudden pyrexia, tachypnoea and sweating. 

The treatment should include antithyroid measures well the conventional 
anti-arrhythmia ones. Thus the patient should given fluids, sedatives and 
hydrocortisone intravenously. Cooling should started the temperature 
rising. Lugol’s iodine (50-60 minims 1,000 ml. glucose water) intravenously 
helpful. Anti-arrhythmia drugs are seldom helpful, but intravenous procaine 
amide could tried. 

Some such cases deteriorate despite all measures, which case the anaesthetist 
shou!d not hesitate ask the surgeon stop the operation soon possible, 

Acute cardiac failure may also occur during the operation and presents 
very grave problem the anaesthetist. The problem particularly grave the 
patient has had some digitalis during the preoperative period, and this case 
aminophylline should used. all cases the operaiton should abandoned 
soon possible. Needless say, proper preoperative preparation the 
patient rendering him her euthyroid possible the best safeguard against 
dangerous cardiac complications. 

(c) Air embolism. This due the presence markedly engorged veins 
the The head-up position usually used these cases makes possible 
for air sucked into open vein. this happens the patient’s head should 
lowered and the wound flooded with saline. There should hesitation 
open the chest and massage the heart cardiac arrest suspected. 

(d) Excessive haemorrhage and shock. Excessive bleeding very liable 
occur the patient was not properly controlled beforehand, the thiouracil 
therapy was not followed course iodine therapy. Here again, measures 
should taken correct much possible excessive thyroidal activity 
well replace blood loss. If, despite these measures, excessive bleeding still 
persists, the operation should stopped. 


FOR ELECTIVE EXTRATHYROID SURGERY 


The same preoperative preparation and management mentioned for 
dectomy applies extrathyroidal operation, although most the complications 
encountered thyroidectomy are less likely occur the site surgery 
away from the thyroid. 


FOR EMERGENCY SURGERY 


Emergency surgery for uncontrolled thyrotoxic individuals presents grave 
risk the patient and serious problem anaesthetist and surgeon. Such 
patients should not subjected the stresses anaesthesia and surgery unless 
the procedure life saving and absolutely necessary. 
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Preparation the Patient and Premedication. quite obvious that 
proper preparation the patient, far the thyrotoxic condition concerned, 
out the question. All the anaesthetist can hope achieve stabilization 
the condition much possible the short time available. 

(a) Rectal intravenous Lugol’s iodine one the essential steps 
taken. 

(b) The use phenothiazine derivatives intravenously may helpful 
ameliorating the thyrotoxic condition some extent, although the danger 
producing severe tachycardia very real one. 

(c) the thyrotoxic manifestations are pronounced controlled hypothermia 
should started once. The patient should kept cool throughout the 
operative and immediate postoperative periods. temperature 33° quite 
adequate most cases. The advantages hypothermia thyrotoxicosis are 
follows: (i) lowers thyroid activity; (ii) diminishes the high level oxidative 
processes the tissues and consequently the oxygen requirements; (iii) mini- 
mizes the possibility postoperative thyrotoxic storm. 

(d) Dehydration and electrolyte inbalance should corrected much 
possible. Hydrocortisone hemi-succinate intravenously would help reduce 
thyroidal overactivity. Parentral administration vitamines and also 
advisable. 

(e) Adequate premedication with pentobarbitone and morphine desirable. 
the patient still dehydrated the dose scopolamine should reduced. 

Anaesthetic Management. local regional technique should con- 
sidered every case unless the site operation does not permit. continuous 
peridural block very good choice for emergency laparotomy. has been 
mentioned before, some workers that large number the thyrotoxic 
manifestations are due sensitization the tissues the effect cate- 
cholamines. The same workers suggested peridural subarachnoid block 
line therapy for thyroid crisis regardless whether the patient requires 
surgery not. Intravenous pentobarbital can used with these regional tech- 
niques alleviate the patient’s apprehension and ensure his co-operation. 

Management Operative Complications. All the operative complications 
encountered during thyroidectomy (see above), are liable occur unpre- 
pared thyrotoxic patients, with greater frequency and increased severity. The 
management such complications has been discussed before. 


MANAGEMENT PosTOPERATIVE COMPLICATIONS 


TRACHEITIS 
This occurs commonly after thyroidectomy and varies severity from case 
case. Whether this tracheitis due baring the trachea well some 
trauma because surgical handling during the operation irritation caused 
endotracheal tube, subject great deal controversy. 
series thyroidectomies are being done our department using mask 
instead endotracheal tube, attempt find out whether avoiding the 
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use tube would produce statistically significant reduction the incidence 
tracheitis. However, too early yet try draw any conclusions from 
this study. 

Another plausible cause post-thyroidectomy tracheitis injury the 
superior laryngeal nerve. 

Management. Following the operation, the patient should put oxygen 
tent with high percentage cough too irritating, codeine should 
given ensure adequate rest for the patient. If, occasionally happens, the 
picture further complicated the development laryngeal oedema, 
ostomy should done immediately. 


RESPIRATORY OBSTRUCTION 


This can due adductor spasm the vocal cords following bilateral 
recurrent laryngeal nerve injury, because the abductor muscles become paralysed 
immediately following the injury while the adductor muscles retain their tone 
for some time. Unilateral recurrent laryngeal injury very seldom leads re- 
spiratory obstruction. less common cause obstruction collapse softened 
trachea, pressure the trachea blood accumulating under the pretracheal 
fascia. 

Management. time should wasted trying discover the cause. The 
patient should immediately tracheotomized. 


TETANY 


Extensive removal the thyroid glands may lead destruction the para- 
thyroid glands, hypocalcemia and signs and symptoms tetany. This mishap 
more liable occur operations for recurrent hyperthyroidism when the 
anatomy the area has been distorted previous surgery. 

Management. Calcium chloride 0.5 gm. intravenously dramatically clears the 
manifestations tetany. Proper replacement therapy with parathyroid hormone 
may required later. 


THYROTOXIC CRISIS STORM 


This the most dangerous complication thyrotoxicosis. can occur after 
thyroidectomy, although nowadays this most unlikely because proper pre- 
operative preparation the patient. also occurs after extrathyroidal operations 
uncontrolled thyrotoxic patient, without any surgical provocation what- 
ever, the so-called “medical” thyroid storm. 

Whatever the cause the crisis, the anaesthetist with his superior knowledge 
physiology, pharmacology and the various techniques maintaining clear 
airway and inducing hypothermia, should most valuable member any 
team dealing with such cases. 

Management. This subject can discussed under the following headings: 

Measures Combat Hyperpyrexia. Although some cases thyrotoxic 
crisis are not pyrexic, the majority are. Controlled hypothermia should 
started immediately with the object maintaining temperature 33°-35° 
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Apart from combatting the hyperpyrexia, hypothermia also helps depressing 
thyroidal overactivity. 

Measures Combat Restlessness. Extreme restlessness common 
feature the majority these cases and usually leads pronounced exhaustion. 

Barbiturates the form pentobarbital intramuscularly thiopental intra- 
rectally repeated doses, help combat the restlessness and 
facilitate the induction hypothermia. Phenothiazine derivatives can also 
used, provided that they not aggravate the tachycardia. Chloral hydrate, 
rectal avertin and paraldehyde have all been tried with favour- 
able results. 

Replacement Therapy. (a) Excessive fluid and electrolyte loss through 
diarrhoea and/or vomiting should corrected with normal saline and per 
cent glucose water. (b) Hypovitaminosis complex and should cor- 
rected with large doses vitamin complex and parenterally. 

Measures reduce thyroidal hyperactivity and combat the peripheral 
effects excessive thyroxine: (a) Large doses potassium iodide (1.5-2.5 
day) orally intravenously iodine intravenously (50 minims/1000 
ml. glucose water) are very helpful. (b) Intravenous hydrocortisone hemi- 
succinate repeated doses 100 mg. ACTH reported effective 
(c) Sympathetic blockade using continuous peridural anal- 
gesia has been suggested Brewster (d) Oddly enough, Mahaux, who 
considered the thyrotoxic crisis being due hypothyroxinemia, gives his 
patients small doses thyroxine (2-5 mg.) with favourable 

Measures Combat Infection. Infection can precipitating factor 
the causation the crisis, particularly “medical” one, and proper antibiotic 
coverage essential the crisis controlled. 


MANAGEMENT HyPOTHYROID PATIENTS 


Lowered thyroid function can due several causes: (1) congenital absence 
thyroid; (2) atrophy the gland; (3) extensive thyroidectomy chronic 
thyroiditis; (4) secondary hypopituitarism. 

Hypothyroidism occurring infancy and childhood gives rise Cretinism, 
while myxoedema usully the result hypofunction adult life. 

The occurrence generalized myxoedema indicates hypothyroidism, but 
hypothyroidism can exist without any myxoedematous manifestations. 


Peculiar Aspects 


NERVOUS MANIFESTATIONS 
Hypothyroid patients are usually mentally dull, drowsy and apathetic. Psy- 
chosis and hallucination are also occasionally encountered. 


CARDIO-VASCULAR MANIFESTATIONS 
Myxoedema Heart Myxoedema leads cardiac dysfunction 
approximately per cent all untreated cases. This can occur any age and 
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has sex predominance. Cardiomegaly the most important finding and 
caused partly the myxoedematous state the cardiac structures 
some degree hydropericardium and cardiac dilatation which may develop 
which may develop such extent cause relative mitral and tricusped 
insufficiency. 

Peripheral Circulation. Generalized atherosclerosis common factor 
myxoedema. Whether this due the high blood cholesterol levels some 
other factor, not clear yet. The skin vessels are constricted effort 
minimize heat dissipation. very important realize that, quite often, these 
patients are free cardiac symptoms because the hypometabolic state masks 
them until the process long standing well advanced. Indeed, even then, 
the patient may have complaints until some sudden demand thrown upon 
the decreased cardiac reserve. The symptoms, when and they occur, are 
the form dyspnoea, which becomes worse the heart failure progresses, and 
precordial anginal pain due the frequent association coronary 
sclerotic disease. 

Anginal pain may also occur following moderate intensive thyroid therapy 
these patients because the increased tissue metabolism, with which the 
heart cannot cope. 

The signs cardiac involvement are bradycardia, cardiac enlargement 
and manifestations congestive failure. The E.C.G. fairly 
There sinus bradycardia, low voltage QRS complexes and absent inverted 
waves all leads. There may varying degrees atrioventricular block. 

Therapeutic tests with specific therapy produce striking results and are diag- 
nostic the myxoedematous origin the cardiac disease. The only effective 
treatment for myxoedema heart disease very small doses thyroid extract, 
not exceeding 0.5 grain daily. Digitalis and diuretics have distinct influence 
the course the disease. 


HAEMATOLOGICAL MANIFESTATIONS 
Myxoedematous patients very commonly suffer from normocytic, normo- 
hypochromic anemia which could due depression the erythroblastic 
bone marrow. These anaemias usually respond thyroid therapy, although they 
may require iron therapy well. 
Aplastic anaemia may also occur association with myxoedema. 


MANIFESTATIONS FLUID AND ELECTROLYTE DISTURBANCES 

Water and sodium retention are common features myxoedema. Muco- 
proteins are added the retained water the corium the skin, giving rise 
the characteristic non-pitting oedema myxoedema. 


MISCELLANEOUS MANIFESTATIONS 


(1) Unsuspected pleural effusion occasionally occurs myxoedematous 
patients. The anaesthetist should the watch for respiratory symptoms and 
signs suggestive fluid one both pleural spaces. 
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(2) Hypothyroid patients are very sensitive narcotics and central nervous 
system depressants general. 


ANAESTHETIC MANAGEMENT 


Preoperative Management 

(a) Proper history should taken find out whether the patient has had 
manifestations suggestive cardiac involvement, anginal pains some specific 
intolerance drugs. History taking these patients not simple matter; 
indeed can quite difficult impossible, which case one may have 
rely the relatives nursing staff. 

(b) Thorough physical examination should done any patient sus- 
pected suffering from hypothyroidism. 

The anaesthetist should particularly interested the following: (i) presence 
and degree cardiac involvement; (ii) presence and degree hydroperi- 
cardium; (iii) E.C.G. tracing for signs old infarcts severe coronary artery 
involvement; (iv) presence and severity anaemia, which should corrected 
much possible; (v) presence and degree pleural effusion; (vi) response 
the patient thyroid extract and whether develops anginal pain from the 


specific therapy. 
(c) Premedications. These patients are usually sluggish and sleepy and 


not require heavy sedation before operation. Atropine and minimal doses 
morphine meperidine are the drugs commonly used. the patient scheduled 
for major surgery, cut down should done ahead time. Veins these 
patients are hard find owing the myxoedematous changes the skin. Care 
should taken, however, avoid over-transfusing them, and the use packed 
red blood cells preferable whole blood transfusions. 

Anaesthetic Technique. The choice agent and technique the 
anaesthetist. wise avoid the use large doses drugs: also im- 
portant realize that hypothyroid patients are liable become hypothermic, 
and every effort should made avoid undue loss heat. 

Hypothermic Myxoedema Some twenty cases hypothermia 
associated with myxoedema have been described the last six seven years, 
mainly from Britain and Ireland. The use sensitive thermocouple thermometers 
recent years probably responsible for the detection these cases, which 
would have been missed ordinary medical mercury thermometer was used. 
Usually, there are marked myxoedematous manifestations, but occasionally these 
may not well defined—in which case the diagnosis cerebrovascular accident 
usually put forward unless the hypothermia has been noted. 

The prognosis these cases very unfavourable. Most them die heart 
failure. 

The usual line treatment follows: 

Warming. Actual surface heating with hot water air should avoided 
this may precipitate heart failure. Nursing the patient between blankets all 
that required. 

(b) Thyroid hormone therapy. This the specific treatment. The fast- 
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acting triiodothyronine compounds are preferred the slow-acting thyroxine, 
least the early periods treatment. The dose triiodothyronine used 
subject some controversy. Some workers believe that small doses should 
used avoid raising the metabolism too fast, which would more than the 
myxoedematous heart could cope with. the other hand, two the cases that 
survived were treated with large doses triiodothyronine intravenously and 
sublingually, and MacDonald feels that possible that myxoedema coma 
the low temperature results better tolerance these drugs. 

(c) Cortisone acetate mg. intramuscularly every hours. 

(d) Antibiotics. 

(e) Fluid intake should closely watched. 

case hypothermia was reported myxoedematous patient who was 

given chlorpromazine control state acute 


RESUME 


rapporteur discuté des aspects physiologiques pharmacologiques 
fonction glande thyroide. Cette discussion parler des détails 
biosynthése sort des hormones thyroidiennes, des facteurs 
fonction glande thyroide des actions physiologiques pharmacolo- 
giques des hormones thyroidiennes. 

parle ensuite conduite suivre pour présence 
des malades hyperthyroidiens des malades hypothyroidiens, et, cela, 
détail, compris soins préopératoires, opératoires postopératoires 
aussi traitement des complications. 
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LETTER THE EDITOR 


Department Anaesthetics, 
The Royal Infirmary, 
Edinburgh, 

8rd August, 


read with great interest the article Drs Grennell and Vandewater (July 
1961) which they reported two instances the supine hypotensive syndrome 
occurring near-term gravid patients under peridural analgesia. 

The authors state that the syndrome was present none their eight patients, 
including the two reported, before the induction peridural analgesia but they 
not make clear that preoperative attempt elicit had, fact, been 
made. This important point because these patients eschew the supine 
position, unless forced adopt it. have never met patient who complained 
the syndrome, unless prompted, probably because these subjects avoid 
instinctively its occurrence. fee] that, Case least, preoperative diagnosis 
might have been made because this woman appears have been grade 
supine hypotensive.? With regard Case II, this patient was apparently 
mild grade supine hypotensive and the preoperative presence the syndrome 
this case could easily have escaped notice, particularly she was labour. 
have drawn attention the repeated observation that the syndrome 
less marked disappears when the foetal head becomes engaged uterine 
contractions this connection, was greatly interested the 
observation Drs Grennell and Vandewater different blood pressure reading: 
being obtained during and after contractions. This most valuable 

what extent the preoperative degree supine hypotension aggravated 
spinal analgesia, whether subdural extradural, depends entirely 
extent sympathetic blockade accompanying and vasomotor paralysis 
extensive complete, then previously mild degree supine hypotension can 
become grave. believe that, these circumstances, subdural less hazardou: 
than extradural analgesia because, experience, the extent sympathetic 
involvement can more easily controlled with the former long the point: 
management which have are observed. 

statement, quoted Drs Grennel and Vandewater, was intended 
preoperative supine hypotension sufficient severity predispose peri 
pheral circulatory failure when extensive sympathetic blockade induced. 
believe that cases such severity can always elicited preoperatively but 
should stressed that occasionally have observed hypotension develop 
12-15 minutes after the supine posture had been adopted. interest 
problem was originally confined trying understand the reported 
sudden maternal death under spinal analgesia. Considering that the 
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est that spinal analgesia indee 
this its proper perspective because conduction analgesia 
viev 
special merits operative obstetrics. 
inburgh, 
REFERENCES 
229 (1957). 
Obst. Gynaec. Brit. Emp. 
Gynaec. Brit. Emp. 67: 254 (1960). 
ndrome 


they 
been 
supine 
plained 
avoid 
agnosis 
ently 
labour. 
ecomes 
uterine 
the 
vation. 
avated 
the 
ysis 
can 
ardous 
ithetic 
points 


refer 
but 
only 
the 
uency 


BOOK REVIEWS 


THE PUTNAM MEDICAL DICTIONARY. Norman and ALLE 
Toronto: The Macmillan Company Canada Limited. 
Student edition $4.75; Trade edition $6.25. 


small medical dictionary designed for use nurses and other workers 
the health field. Definitions and descriptions are briefer than those found 
larger medical dictionaries, but appear this reviewer most adequate. 
dictionary should most useful for nurses and medical secretaries. The 
editions are identical content. The Trade Edition printed heavier 
and rather better bound than the Student Edition. 


McClelland Stewart Limited. 1961. $5.00. 


book might quite well entitled “The Scope Anaesthesia.” 
language which will easily understood the general reader, the 
anaesthesia and the anaesthetist modern medicine, and deals simp 
language with many the problems met the practice 
This reviewer could not help but feel that, for the general reader, interest 
have been heightened somewhat greater exploitation the romance 
drama inherent the story anaesthesia. certain, however, that the gener: 
reader with the curiosity embark this volume will rewarded with 
extremely good knowledge the achievements modern anaesthesia. The boc 
should required reading for every medical student and junior interne. 
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NEWS LETTER 


Dr. Roy Schofer and Dr. Debenham have joined the Anaesthetic Staff 
the Vancouver General Hospital. 


Dr. Guy Screech has been appointed anaesthetist with the Canadian Medical 
Team which left for Malaya October for two-year stay under the Colombo 
Plan. 


The British Columbia Division held its final scientific program for the year 
April, the Guest Speaker being Dr. McCaughey, Director Anaesthesia the 
Winnipeg Children’s Hospital. Dr. McCaughey presented excellent paper 
Pulmonary Problems Paediatric Anaesthesia. 


Dr. Hugh Macartney has recently returned from visit Britain where 
presented paper the three day convention Dental Anaesthesia held the 
Eastman Dental Institute London. 


Twenty physicians are registered the University British Columbia Post 
Graduate Course Anaesthesia. New registrants the course are follows: 
Dr. Creighton, graduated from University Toronto, 1959. Interned the 
Toronto East General Hospital and has just completed year Internal Medicine 

Shaughnessy Veterans’ Hospital, Vancouver. 

Dr. John McConnell, graduate University Western Ontario, 1953. 
Interned The Vancouver General Hospital. Completed year General Surgery, 
The Vancouver General Hospital and for the past six years has been practicing 
Duncan, Vancouver Island, B.C. 

Dr. George Penrose, graduate McGill University, 1952. Interned 
Bridgeport, Connecticut. Completed year Internal Medicine the University 
Alberta Hospital and for the past six years has been practicing Medicine Hat, 
Alberta. 

Dr. Robert Urquhart, graduate University British Columbia, 1960 and 
completed his Junior Interneship the Queen’s Hospital Honolulu, Hawaii. 

Dr. Janet Halley, graduate Liverpool University, 1959. Interned the 
Vancouver General Hospital. 

Dr. Maxwell, graduate McGill University, 1960. Junior Interneship 
the Vancouver General Hospital. 

Dr. Peter Klassen, graduate the University Toronto, 1954. Interned Holy 
Cross Hospital, Calgary, and for the past six years has been practising Stetler, 
Alberta. 

Dr. Treloar, graduate the University British Columbia, 1955. Interned 
St. Paul’s Hospital, Vancouver and has been practising Kamloops, B.C. for the 
past five years. 


Dr. Peter Tannen has been awarded the Burroughs-Wellcome and Poulenc 
Fellowship Basic Sciences the University British Columbia. 
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Dr. William Brummitt has been awarded the British Columbia Heart Founda- 
tion Scholarship Cardiology the University British Columbia. 


Dr. Eric Webb was Guest Speaker the American Society 
gists Annual Meeting Los Angeles, California. 


Dr. Ivor Williams completing year Paediatric Anaesthesia the Uni- 
versity Liverpool, Liverpool, England. 


SASKATCHEWAN 


Dr. Geoffrey Ryan has completed year residency Anaesthesia the 
University Hospital, Saskatoon, and now practice with the Associated 
Anaesthetists Regina. 


Dr. Eric Asquith Regina has moved into larger office suite the new 
wing the Medical and Dental Building. has installed complete dental 
equipment for the use dentists who require general anaesthesia for their 
patients. 


Dr. Boutros has been promoted from Instructor Associate Professor 
Anaesthesia the University Saskatchewan, effective July 1961. 


Dr. Cockings, having completed his training the Departments 
Anaesthesia and Medicine the University Hospital, Saskatoon, 
appointed Instructor the Department Anaesthesia the University 
Saskatchewan, effective July 1961. Dr. Cockings has been appointed the 
full-time staff the University Hospital. 


Division 


Dr. Spoerel, Head the Department Anaesthesia, University 
Western Ontario, was promoted the rank Associate Professor July 1961. 


Dr. Lewis Hersey has returned London, Ontario, from Vancouver, and 
has been appointed Fellow Anaesthesia the University Western 
Ontario. 


The new Canadian Forces Medical Centre Ottawa was officially opened 
October 11, 1961, and affiliated with the University Ottawa teaching 
hospital. Col. McNally Anaesthetist-in-Chief. 


Dr. Pelton, from the Postgraduate Course Anaesthesia, University 
Toronto, McLaughlin Travelling Fellow for the session 1961-62, and 
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presently the Research Department Anaesthetics, Royal College Surgeons 
England. 


Dr. Claude Pouliot Laval University and University Toronto 
McLaughlin Travelling Fellow for 1961-62, and presently Westminster 
Hospital, London, England. 


Dr. Mary Hunter the Postgraduate Course Anaesthesia the Uni- 
versity Toronto spending year the Middlesex Hospital, London, England. 


Dr. Leroy Vandam, Directory Anesthesiology the Peter Bent Brigham 
Hospital, Boston, represented the specialty anaesthesia when presented 
paper “Iatrogenic Hazards Anaesthesia” before general session the 
Canadian Medical Association’s annual convention Montreal June 
Anaesthetists throughout Canada may well assured that Dr. Vandam’s visit 
will have done much demonstrate how widely the interests and responsibilities 
the physician anaesthetist now reach. 


Dr. Robert Boright has joined Drs. Robert Ferguson, Kelly and 
Associates their practice the Montreal General Hospital. Dr. Boright 
1944 graduate Medicine from McGill, and was formerly general practice. 
certified Anaesthesia the College Physicians and Surgeons 
Quebec and The Royal College Physicians and Surgeons Canada. 


The Standing Committee Economics the Quebec Division has been active 
seeking the establishment independent procedural tariff for the pro- 
fessional fees anaesthetists the Province. the time writing active 
negotiations are being conducted with view early amendment the basis 
the original tariff. 

The Committee’s submission has been that the modern anaesthetic procedure 
basically includes not only the administration (and continuous supervision 
during anaesthetic, any technique, but also pre-anaesthetic consultation, 
supportive therapy during the operation, and professional care the immediate 
post-operative (recovery room) phase. 

With this mind the Committee has come the realization that the tradi- 
tional hourly basis for the fees anaesthetists longer suitable, nor any 
tariff which seeks fix the value the anaesthetist’s services unchanging 
ratio schedule allowances for surgical operations. 

suggested that only tariff independent procedural type reflects 
sufficiently accurately the value the anaesthetist’s professional services, having 
mind the nature the anaesthetic procedure independent medical act. 
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QUEBEC 


docteur Paul Perron finit stage d’étude d’un Los Angeles 
travaillé sous direction docteur Digby Leigh. reviendra 
Montréal. 


docteur Jules Lupin résident Montréal passera 
chaine année Washington Hospital Center, Washington D.C. dans service 
docteur Weston Bruner. doit également travailler sur les volumes sanguins 
sous direction docteur Solomon Albert. 


docteur Guy Fortin, notre secrétaire trésorier provincial, prendra repos 
santé quelques semaines. Nous lui souhaitons prompt rétablissement. 


générale “Canadian Medical Association” tenue Montréal 
juin dernier docteur Leroy Vandam Peter Bent Brigham Hospital 
Boston fait honneur spécialité par présentation son travail compré- 
hensif “Iatrogenic Hazards Anaesthesia.” 


comité économique permanent province Québec fait nouvelles 
représentations pour établir une échelle d’honoraires indépendants des honoraires 
chirurgicaux, selon les soins spécialisés administrés. comité souligné fait 
que anesthésique comprend pas seulement 
sie elle-méme surveillance assidue malade cours celle-ci mais 
également une consultation pré-opératoire avec évaluation risque présenté, 
une thérapie remplacement, support pré-opératoire, ainsi que des soins 
post-spécifiques particuliérement salle réveil. Avec ceci 
comité est d’avis que les honoraires sur une base honoraire n’est plus acceptable 
non plus pourcentage fixé des honoraires chirurgicaux. 

conclusion comité suggére échelle soit établie 
rapport avec type administrée qui tienne compte des services 
professionnels anesthésiques administrés, regard avec nature posé 
entant que acte médical spécialisé indépendant. 


Nova Drvision 


The annual General Refresher Course Anaesthesia, sponsored 
the Post-Graduate Division Dalhousie Medical School, was held the 
Victoria General Hospital, Halifax, N.S., from September September 30, 
1961. Dr. Barrie Fairley the University Toronto was guest speaker this 
occasion. 


special committee the Nova Scotia Medical Society has been undertaking 
study the health needs the province, and, their request, the Nova Scotia 
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Division prepared brief the present anaesthetic services existing the 
province. The brief included few suggestions how the un-met medical needs 
anaesthesia could best filled. 


The regular meetings the Nova Scotia Division resumed September and 
expected that full and interesting programme will presented the 
present season. 
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OBITUARIES 


Dr. Joun ALTON 


DR. JOHN ALTON, 73, Lamont, Alberta, died May his home. Born 
Ontario 1888, Dr. Alton moved Fort Saskatchewan with his family 1900. 
was educated Edmonton and graduated from the University Toronto 
1918. 

Following army service overseas World War Dr. Alton opened practice 
Waskatenau. Later, moved Lamont where practised until his retire- 
ment three years ago. 

Active many local organizations, Dr. Alton was recently honoured with 
life membership the Alberta College Physicians and Surgeons and also 
the Canadian Medical Association, Alberta Division. 

survived his widow, two daughters and son, Dr. McGregor 
Alton Edmonton. 


most respected gentleman died the Royal Victoria Hospital June 1961, 
the age 92. recently last November was able enjoy some the 
functions the Royal Victoria Hospital House Staff Reunion. 

Dr. Armstrong was born Bristol, Quebec, 1870, and graduated Medicine 
from McGill University 1900. Following his internship, entered General 
Practice Shawville. was much admired and respected because his 
diligent and conscientious services the citizens that community. later 
decided career Anaesthesia, and after period training was appointed 
the Anaesthetic staff the Royal Victoria Hospital 1917. retired his 
own request 1939, but following the outbreak the Second World War 
voluntarily returned the Royal Victoria Hospital order make professional 
contribution during the emergency. was during this period that many residents 
and medical officers training Anaesthesia became acquainted with him and 
admired his unhurried technical efficiency, his sincere personal regard for his 
patients and, above all, his gentlemanly courtesy and ethical discretion. 

When felt himself replaceable, again retired his interest trees 
During the past few years had been Montreal with his daughter. 

Many who trained Montreal during the late and early 40’s will remember 
this kind gentleman who presented fine example the superior professiona 
conduct representative his generation physicians. 

ALAN M.D 
August 29th, 1961 
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MEETINGS 


CANADIAN ANAESTHETISTS SOCIETY ANNUAL MEETING 
Seigniory Club, P.Q. 
May 14-17, 1962 


Vienna, Austria 
September 3-9, 1962 


Kiicher, General Secretary, 
Medizinische Akademie IX, 
Alserstr. Wien, Austria. 


Sao Paulo, Brazil 
September 20-26, 1964 


Applications present paper the Annual Meeting the Canadian 
Anaesthetists’ Society held May 14, 15, 16, and 17, 1962, should 
submitted before December 1961, The Secretary, Canadian Anaesthetists’ 
Society, 178 St. George Street, Toronto Ontario. 


° 


BRITISH OXYGEN CANADA PRIZE 


have made available the sum $1,000 
for the prize awarded the Canadian Anaesthetists’ Society for the bes 
original work Anaesthesia completed Canada during the year preceding 
The second such prize will awarded the time the Annual 
the Canadian Anaesthetists’ Society 1962. The following regulations apply 


Qualifications 


anaesthetist. 

(2) The study must carried out Canadian Hospital University, 
must have been completed during the previous months. 

(3) The study submitted may basic clinical nature. 


Submission and Selection 


(1) Applicant’s study submitted quadruplicate the Secretary 
Canadian Anaesthetists’ Society, prior December 31st, 1961. The pape 
should not contain the name the author, which will communicated 
the Secretary covering letter only. 

(2) Where more than one person has participated the work reported, 
application for the prize must made the name one them onl) 

(3) Each applicant for the British Oxygen Canada Prize must prepared 

present such report the programme the Annual Meeting 

Canadian Anaesthetists’ Society. The right publication all repor 

submitted application for the prize reserved the Canadia 

Anaesthetists’ Society Journal subject acceptance the Editor. 

Four (4) referees will appointed the Executive the Canadia 

Anaesthetists’ Society from departments Anaesthesia Canadia 

Universities. Not more than one referee shall chosen from any 

University. 

(5) the event two (2) applicants submitting work judged the 
equal merit, the award may divided the discretion 
referees. 

(6) the opinion the referees the studies submitted not warrant 
award being made any year, the prize will deferred. 
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atrial septal defect, anaesthesia with 
hypothermia for open surgery of, 
128 
cardiac arrest: complication 
spinal anaesthesia, 412; manage- 
ment after (Dodds others), 561; 
report ten cases (Elton), 
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(Brena others), 216 

system: central, effects 

muscle relaxants (Hersey 
others), 335; sympathetic, 
meostasis general anaesthesia 

(Millar Morris), 356 

News letter: Alberta, 84; British Columbia, 
290, 619; Manitoba, 85, 291; Nova 
Scotia, 622; Ontario, 82, 291, 524, 
620; Quebec, 83, 292, 428, 621; 
Saskatchewan, 85, 291, 524, 620 

Nitrous oxide 

(C), 426 
Fluothane anaesthesia for dentistry 
reault), 516 
mental performance under (C), 186, 188 
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intra-arterial muscle response to, 
451; intravenous, muscle response 
to, 451 

Succinylmonocholine, and choline, 
arterial administration of, muscle 
response to, 451 

Supine hypotensive syndrome: (C), 616; 
conduction anaesthesia for 
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nancy, 594; role adenohypophy- 
sis regulation of, 588; role 
central nervous system 
tion of, 588; role iodine regu- 
lation of, 589; role thyroid gland 
regulation of, 589 
gland anaesthesia (Boutros), 586 
hormones, chemistry, synthesis and fate 
of, 586 
hormones, effect on: carbohydrate me- 
tabolism, 598; central 
tem, 600; creatine metabolism, 599; 
growth, 598; lipid metabolism, 599; 


red cell mass, vitamin metabo- 


lism, 599; water and electrolytes, 
597 
hormones, pharmacological action of, 
597 
hormones, physiological action of, 597 
hyperthyroid: anaesthetic 
patients with, 601; manifestations 
of, 
hypothyroid: anaesthetic management 
with, 611; manifestations 
of, 609 
Thyroidectomy: anaesthetic 
602; complications during 
thesia, management of, 
operative complications, manage- 
ment of, 607 
see Trimethobenzamide 
Tilt, see Anaesthesia, position 
Tonsillectomy, cardiac arrest during, 
Toxiferine: combined with anaesthetics, 109; 
contraindications use, 116; dose, 
103, 113; duration action, 105; 
experimental and clinical experience 
with (Frey), 99; histamine effects, 
101, 112; indications for use of, 
115; side effects of, 109 
Toxiferine chloride (Toxiferine), influence 
exercise the neuromuscular 
activity (Foldes others), 118 
Trauma, role anaesthesia treatment of, 


(Panectyl®): 
sponse tilt with, 387; potentiation 
thiopental 
(Dobkin), 265 
effects (Dobkin Criswick), 154 

Trimethobenzamide (Tigan®): 
effect (Blatchford), 159; circula- 
tory response tilt with, 387; po- 
tentiation thiopental anaesthesia 
with (Dobkin), 265 

Trimethobenzamide (Tigan®), antisia- 
logogue effect (Dobkin Cris- 
wick), 154 

Tubarine®, see D-tubocurarine chloride 


Urea, clinical use management patients 
following cardiac arrest, 564 


Vanillic diethylamide, trials with 
Diamond), 551 
Vascular ring 
anaesthesia for surgical correction 
(McCaughey), 433; technique, 446 
anomalies of: classification, 433; diag- 
nosis, 434; embryology, 433 
Ventilation, see Respiration 
Vomiting, aspiration vomitus during ob- 
stetrical anaesthesia (Kerr), 347 
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TABLETS 25, and mg. 
mg. per ml. 


MAJOR NEUROLEPTIC 
With ANTALGIC, and POTENTIATING properties 


levomepromazine 


covers great number indications 
GENERAL MEDICINE, PSYCHIATRY and ANESTHESIA 


8580 Esplanade, Montreal 11, Que. 


THE CLINICAL APPLICATIONS LARGACTIL 

LIMITED 
i 


The British Journal Anaesthesia 


The British Journal Anaesthesia, now its 35th year publication, 
has grown international importance and circulation harmony with the 
worldwide advance the science anaesthesiology. prints original 
articles only, and these range over all aspects research and clinical 
practice. Two the twelve monthly issues are devoted matters 


postgraduate educational interest. 


EDITORIAL BOARD 


JOINT 
FALKNER HILL CECIL GRAY 


M.D., CH.B.(VICT.), F.F.A.R.C.S. 
D.P.H.( MAN. 
Late Senior Anaesthetist, Manchester 
Royal Infirmary 


ARMSTRONG DAVISON, 
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University 
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PH.D., M.D., F.F.A.R.C.S., D.A. 
Consultant Aberdeen 
Royal Infirmary 
PLEASANCE, 

M.D., F.F.A.R.C.S., 
Lecturer Anaesthetics, 
University Sheffield 
WHEELER, 
L.R.C.P., M.R.C.S., F.F.A.R.C.S., D.A. 
Consultant Anaesthetist, 
Newcastle upon Tyne Regional 
Hospital Board 


M.D., F.F.A.R.C.S., D.A. 
Reader Anaesthesia, 
Liverpool University 


MILLER, 

M.B., CH.B., F.F.A.R.C.S., D.A. 
Consultant Anaesthetist, 
Western Infirmary, 
Glasgow 


MINNITT, 
M.D., CH.B., F.F.A.R.C.S., D.A. 
Senior Hon. Anaesthetist, Royal 
Liverpool United Hospital 


MUSHIN, 
M.B., B.S., F.F.A.R.C.S., D.A. 
Professor Anaesthetics, 
Welsh National School Medicine 


PINKERTON, 
M.B., F.F.A.R.C.S., D.A., F.R.F.P.S.G. 
Joint Lecturer Anaesthetics, 
University Glasgow 


WOOLMER, 

B.M., B.CH., F.F.A.R.C.S., D.A. 
Director, Dept. Anaesthetics, 
Royal College Surgeons 
England 


WYLIE, 
M.B., M.R.C.P., F.F.A.R.C.S., D.A. 
Consultant Anaesthetist, 
St. Hospital, London 


Annual subscription $12.00 post free (January December) from any 
bookseller subscription agent, from the publishers. 


JOHN SHERRATT SON, Park Road, Altrincham, Cheshire, Eng. 


specimen copy will mailed request. 


Pentothal more than years old, yet 
continues make news. Dozens new 
papers appear each year. date, 
more than 3200 world reports Pentothal 
have been published. has become the 
world's most widely used intravenous anes- 


These 200 reports thetic, agent choice over coun- 


tries. 
What makes Pentothal such lively 
tell story unique subject interest? 
Some the reasons are easy see. 


anesthetics The short, smooth induction period. The 


quick response, with moment-to-moment 

control. The predictability. The minimum 
agent detoxified—with rapid, un- 
complicated recovery. The relative safety. 
The convenience administration. 
Less easily seen are the exacting tech- 
niques for Pentothal manufacture and 
quality control. These are culmination 
making Pentothal safe for human use. 

Have you the clinical information you 

require? glad send you our 
Guide Clinical Use 
Pentothal. Just write Professional Serv- 
ices, Abbott Laboratories Limited, P.O. 
Box 6150, Montreal. 


PENTOTHAL sodium 


(Thiopental Sodium, Abbott) 


ABBOTT LABORATORIES LIMITED 


Montreal Toronto Winnipeg Vancouver 
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NE” 


“FLUOTHAN 


(HALOTHANE) 


AYERST, McKENNA HARRISON LIMITED 
156-60 


The most significant 
advance inhalation anesthesia 
NONFLAMMABLE 
precision anesthetic offered anes- 
thesiologists only after clinical trial 
more than 20,000 cases. 


BENNETT AP-4 PORTABLE IPPB UNIT 


BENNETT RESPIRATION PRODUCTS, INC. 


1639 ELEVENTH STREET, SANTA MONICA, CALIFORNIA 


Distributed Canada Hartz Company, Ltd. (in 
Toronto, Montreal and Halifax) Fisher Burpe Ltd. 
(in Edmonton, Montreal, Toronto, Vancouver and Winnipeg) 
Stevens Alberta Company Ltd. (in Calgary) 


199 
199 

The controls are simple and straigh 
unit delivers room air, with provision for 

enrichment through the nebulizer. operates 


smooth, sustained 
vasopressor effect 
with 


(metaramino! bitartrate) 


— 


INDICATIONS: acute hypotensive state due 
spinal anaesthesia; hypotension from hemor- 
rhage, cardiogenic shock, drug sensitivity, sur- 
gical complications; shock associated with brain 
damage infectious disease. 


superior new vasopressor 
agent. Patients shock respond with increased 
glomerular filtration rate, renal blood flow and 
urinary output. ARAMINE offers these advan- 
tages: 


Sloughing tissue apparently problem 
when drug used indicated. 


Smooth and prolonged maintenance blood 
pressure—no secondary fall blood pres- 
sure. 


combines strong effect with 
myocardial-stimulating 


Choice parenteral routes—subcutaneous, 
intramuscular, intravenous. 


Tachyphylactic and hyperglycemic effects 
unreported. 


Supplied: 1-cc. ampuls and 10-cc. vials (10 


and Rytand, A.: Council Drugs, Re- 
port Council 168:762 (Oct. 11) 1958. 


*Trademark 


MERCK SHARP DOHME CANADA LIMITED 
MONTREAL 30, QUE 
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You know 


also most 
effective topical 
anesthetic 


Jelly for sustained relief during painful 


Xylocaine Ointment gives fast effective relief nearly all 
external symptoms pain, itching and burning 
sunburn, insect bites, abrasions, hemorrhoids and cracked 
nipples. 


Xylocaine Viscous quick-acting, prolonged surface 
anesthetic particularly suited for soreness after 
tonsillectomy and adenoidectomy also used manage 
hiccup, reflex vomiting and associated discomforts. 


YOU HAVE THE PAGE MANUAL “XYLOCAINE ANESTHESIA” 
YOUR REFERENCE SHELF? 


(brand JELLY 


MADE IN CANADA CANADIAN PAT. NO. 503,645 


just one lamp shines for Davy 


Had Humphrey Davy been more determined and persevering, probable that 
the world would have known about anaesthesia good forty years before did. 

1795, when was only seventeen, Davy was experimenting with nitrous oxide 
and the effects its inhalation. This date places him well ahead the other pioneers 
the introduction anaesthesia. 

Although spent many months his experiments, was chemist, not 
practising doctor dentist, his duties did not permit him try out the gas 
actual operation. However, his credit that time when the inhalation 
nitrous oxide was believed fatal, himself courageously inhaled the gas 
and then administered eighteen his acquaintances. 

It’s interesting note the names some the people involved these experi- 
ments the and Robert Southey, the poets; 
Robert Kinglake, the author; and Peter Roget whose Thesaurus world famous. 

one occasion Davy inhaled the gas relieve the pain toothache and 
the effect then experienced led his suggestion that nitrous oxide could 
beneficially used patients undergoing surgical operations. 

Had followed this suggestion convincing surgeon use during 
operation, today’s history books might have him listed the discoverer 
anaesthesia well the reference they now contain: Humphrey Davy inventor 
the miner’s safety 


Another outstanding BOC product 


The BOC Boyle Machine for the administration 
Oxygen, Nitrous Oxide, Cyclopropane, Carbon Diox- 
ide, Trilene, Ether and Fluothane available either 
pedestal table model. supplied with wide- 
bore breathing attachment. 

The stand alternative the con- 
ventional anaesthetic table for accommodating the 
Boyle Apparatus. The Boyle head mounted 
readily detachable manner top the column and 
the whole unit occupies much smaller floor space 
than the table model. 

Descriptive literature available all our products, 
write telephone: British Oxygen Canada Limited, 
Medical Division, 355 Horner Avenue, Toronto 14, Ont. 
CLifford 1-5241. 


BRITISH OXYGEN CANADA ST. CATHARINES, TORONTO, MONTREAL 


“ANAECDOTES” 

The Pedestal Boyle 


for severe 


analgesia with plus 


SPARIDOL 


Promazine Hydrochloride and Meperidine Hydrochloride, Wyeth 


For your patients severe pain and for your surgical patients 
SPARIDOL provides enhanced analgesia plus 


sedative amnesic antiemetic actions 


SUPPLIED 

Injection SPARIDOL 50, for intramuscular use only, 

mg. promazine hydrochloride and mg. meperidine 

hydrochloride per cc.—1 cc. Tubex sterile-needle unit, 
* Trade Mark Reg Trode Mork 


Narcotic Regulations ONTARIO 
MONCTON + MONTREAL WINNIPEG VANCOUVER 
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makes the shift ether smoother and easier 


Ether for Anesthesia, 


VINETHENE superior induction agent prior 
ethy! ether. action rapid and smooth. 
Excitement nausea rarely encountered. 


Muscular relaxation good. Such benefits, 

recommend VINETHENE for short operative 

procedures and nitrous oxide Merck Sharp Dohme. 


Division Merck Co. Limited 


ethylene. VINETHENE easily administered via 
Montreal 30, Que. 


open, semi-closed closed methods. 


Supplied: 25-cc., and 75-cc. 
each with adjustable plastic dropper cap. 
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ear 


The modern 


Mark 
CANADIAN 


Canada’s most up-to-date 
anaesthesia unit 


Can modified your 
individual specification 


SEE IT—TRY 
WITHOUT OBLIGATION 
Contact the nearest branch 


any the MIE dealers 
listed below 


MIE 
ABSORPTION OUTFIT 


Acclaimed across Canada 
for all infants’ and 
anaesthesia 


Specifically designed for use 


ier with the Mark Canadian, 
but can adapted any 

modern machine 

Modern Products 


MEDICAL INDUSTRIAL EQUIPMENT (Canada) 
132 St. Patrick Street, Toronto 2B, Ontario 


Sales and Service coast coast across Canada from these dealers: 


CANADIAN LIQUID AIR CO. LTD. FISHER BURPE LTD. HARTZ CO. LTD. 


Limited 


30% urea—lyophilized and specially processed TRAVERT® (invert sugar solution 10% water) 


UREVERT 
CAN SAVE LIFE 


RELIEVING CEREBRAL EDEMA PREOPERATIVE 
MORIBUND STATES... SUBSEQUENT BRAIN SURGERY... 
LEAD ENCEPHALOPATHY AND FROM OTHER CAUSES 


Because UREVERT works osmosis, can 
relieve cerebral edema cases unavailable 
surgical intervention. UREVERT significantly 
reduces brain volume, which provides larger 
operative field and facilitates instrumentation. 
Because less retraction and manipulation 
the brain required, recovery from operation 
more rapid and complete. 


UREVERT 30% urea—lyophilized and specially 
processed TRAVERT (invert sugar solution 
10% water). Supplied kit form, ready for 
rapid reconstitution. 


Complete information UREVERT available 
from any TRAVENOL representative, from our 
Professional Service Department. 


Cautions: 1. In older patients, do not use lower extremity 
infusion. 2. UREVERT may temporarily maintain blood 
pressure in spite of considerable blood loss. 
Contraindications: 1. Severely impaired renal or hepatic 
function. 2. Active intracranial bleeding. 3. Marked 
dehydration. 


Bibliography: 1. Javid, M.; Settlage, P., and Monfore, T.: 
Surgical Forum 7:528, 1957. 2. Javid, M., and Settlage, P.: 
Tr. Am. Neurol. A. 1957, 82:151. 3. Javid, M.: Surg. Clin. 
North Am. 38:907 (Aug.) 1958. 4. Taheri, Z. E.: J. Internat. 
Coll. Surgeons 32:389 (Oct.) 1959. 5. Stubbs, J., and 
Pennybacker, J.: Lancet 7:1094, 1960. 6. Katz, R. A.: New 
England J. Med. 262:870 (April 28) 1960. 


TRAVENOL LABORATORIES, INC. 
Products Distributed BAXTER LABORATORIES Canada Limited, Alliston, Ontario 


xii 


rom our 


extremity 
blood 


r hepatic 
Marked 


vfore, T.: 
tlage, P.: 
urg. Clin. 
Internat. 
J., and 
A.: New 


tario 


Can you afford not see 


the only quarterly journal devoted the speciality 


which published the British 


the official journal the Association 

Anesthetists Great Britain and Ireland. Its Editorial 
Board constantly seeking present its readers all 
proved advances the various parts the field. 

This done original scientific and clinical articles. 
descriptions new inventions, index current 


anesthetic literature, book reviews, correspondence etc. 


Publication January, April, July and October. 


Subscription rate: £2.10.0 ($7.00) per year. 


specimen copy will sent with pleasure 
The Association Anesthetists Great Britain and Ireland 


Lincoln’s Inn Fields, London C2, England 


trademark 
Brand of piminodine ethanesulfonate 


Analgesic potency great morphine 
without drowsiness hypnosis* 


Alvodine, new and powerful narcotic analgesic, relieves pain effectively mor- 
phine, yet much safer because free from the high incidence and severity 
morphine’s side effects. Alvodine effective orally well parenterally. Alvodine 
causes almost sedation, drowsiness euphoria. Respiratory and circulatory depres- 
sion are rare with customary doses; nausea and vomiting are uncommon. Constipation 
has not been reported. 


Preferred agent for specific situations especially well suited for 
postoperative analgesia because permits most patients remain alert and the 
same time free from pain. The risk postoperative pulmonary hypostasis and venous 
stagnation decreased because the use Alvodine allows patients mobilized 
sooner. 

Alvodine ideal for ambulatory and semiambulatory patients who are need 
strong analgesia. Patients with cancer remain alert and can often carry their normal 
daily activities when freed pain oral doses Alvodine. 

Dosage: Orally, from mg. every four six hours required. subcutaneous 
intramuscular injection, from mg. every four hours required. How 
Supplied: Alvodine tablets, mg., scored. Alvodine ampuls, cc., containing mg. 
per cc. Narcotic Blank Required. Write for Alvodine brochure containing detailed 
information clinical experience, addiction liability, side effects and precautions. 


*In more than 90% patients. 
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YOUR CONVENIENCE 


instant-mix sterile powder 
for preparation infusions 


‘ANECTINE’ 
FLO-PACK 


For vacuum non-vacuum 
bottles 

Remove sheath and insert 
plastic needle solution bottle 
separate needle 
syringe necessary 

Flo-Pack units are easy 
store...require 


powder retains 
potency indefinitely 


‘ANECTINE’—For muscle relaxation 


‘ANECTINE’ FLO-PACK 
UNITS contain either 500 mg. 
1000 mg. ‘Anectine’ brand 
Succinylcholine Chloride Ster- 
ile Powder 

Also availatie: 

each cc. Multiple-dose vials 
ce. 

‘Anectine’ Sterile Solution, 
mg. each cc., cc. ampuls. 
‘Anectine’ Sterile Solution, 100 
mg. each cc. ampuls. 


BURROUGHS WELLCOME CO. (CANADA) LTD., Montreal 


VACUUM BOTTLES NON-VACUUM BOTTLES 
| 


respiratory 
stimulant... 
may 
life-saving 


brand ethamivan 


EMIVAN, its selective action the medullary respiratory center, acts promptly 
spontaneous respiration, increase tidal volume, and remove excess CO2. Respiratory and central 
stimulation with increasing intravenous dosage EMIVAN not followed secondary centra 
depression, and the drug singularly free from cardiovascular neurologic side effects. 


Response intravenous dosage rapid, often within seconds. 


EMIVAN, the depth general anesthesia affords convenience and economy 
recovery-room time, personnel and facilities. 


EMIVAN also indicated: (1) emergency treatment intoxication from overdosage 
CNS depressants, primarily barbiturates, and (2) respiratory depression associated with 
chronic pulmonary disorders. 


administration and dosage for each indication are described 
the basic product brochure. 


cc. ampules, mg. per cc., boxes and 25; cc. ampules (for intravenous infusion), 
mg. per cc., boxes and 25. Also, mg. oral tablets, bottles 100. 


Detailed literature request. 
arlington-funk 


vitamin corporation canada, itd. 
1452 Drummond Street, Montreal, Canada 


new 
q 


prevent reverse 
narcotic-induced 
respiratory depression 
without inhibiting 


pain relief 


‘Roche’ 


Lorfan narcotic antagonist with these highly significant advantages: 


Prompt increase respiratory rate and volume; 

inhibition pain relief when used recommended doses; 
Effects persist for 2-5 hours; 

Unlike other narcotic antagonists, Lorfan itself non-narcotic. 


Lorfan, used combination with narcotics, preventive against narcotic- 
depressed respiration: 


surgical patients—(a) during preoperative preparation, (b) during nitrous 
oxide-oxygen anaesthesia and (c) during relief postoperative pain, and, 


obstetrical patients and their newborn (apnea neonatorum). 


The following dosage ratios are recommended: 

10:1 mg. Levo-Dromoran and 
(subcut. 0.3 mg. Lorfan) 

Morphine/Lorfan 50:1 (e.g. mg. Morphine and 0.3 mg. 


(subcut. Lorfan) 

50:1 (e.g., mg. Nisentil and 1.2 mg. 
Lorfan) 

Demerol® (meperidine)/Lorfan 100:1 (e.g., 100 mg. Demerol and mg. 
(LM. LV.) Lorfan) 


LORFAN Brand levallorphan tartrate 
@TRADE MARK REG'D. 


HOFFMANN-LA ROCHE LIMITED MONTREAL 
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Wherever you are Canada there’s local Liquid Air Branch supply all your 

medical gas needs. Cylinder bulk delivery always call, moment’s notice. 

less than seven hundred local L.A. Sales Stores, Dealers and Depots all across 

Canada form nationwide network supplying anaesthetic gases—anaesthetic 

machines, oxygen tents and therapy equipment—together with all accessories. 

L.A. also has supplied most pipeline equipment now installed Canadian 
ospitals. 


The Mark Anaesthetic Machine features individually calibrated 
Rotometers and specially-designed Gradoliser Vaporizer which 
handles wide range ether concentrations. equipped with 
safety bypass which completely excludes trilene from the closed circuit. 
Other features include new improved absorber unit—new absorber 
swivel bracket—new level compensating ether vaporizer. 


Trained specialists from Liquid Air Medical Gas and Equipment 
Division are always glad help you with technical advice. You 
are invited call upon our services. 


Medical Gas and Equipment Division 


Canadian LIQUID AIR Company 
LIMITED 


700 Branches, Plants, Sales Stores and Dealers Registered Trade Mark 
from coast coast. 
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BUSCOPAN 


now...an important product 
for relief muscle spasm 


BUSCOPAN blocks smooth muscle spasm wherever 
occurs the gastrointestinal, biliary, urinary, genital 
tract. Its spasmolytic action potent and selective. With 


minimum side effects, BUSCOPAN decreases hyper- 
pain. 


BUSCOPAN highly effective the treatment gastric and duodenal ulcers, 
gastritis, cardiospasm, mucous colitis, spasm associated with various types 
malignancy, and spastic Functional biliary disorders associated 
with cholelithiasis, cholecystitis, cholangitis, and pancreatitis also respond well 
Moreover, this agent has proved useful the management 
smooth muscle spasm associated with disorders the genitourinary 
including 


each these spastic conditions, the usefulness BUSCOPAN enhanced 
its virtual freedom from such commonly encountered side effects sedation, 
dryness the mouth, and visual 


Recommended dosage: mg. tablets) has been found the 
average single effective dose; however, dosage may increased acute con- 
ditions where pain severe. dose mg. three five times day recom- 
mended for prolonged conditions such peptic ulcer. Supplied: BUSCOPAN 


Tablets, mg.—bottles 100. 


References: (1) Block, A.: Fortschr. Med. 71:202, 1953. (2) Léssl, J.: Miinchen. 
med. 94:653, 1952. (3) Birkner, Wien med. Wchnschr. 102:893, 
Bass, E., Dietrich, H.: Deutsche med. Wchnschr. 77:906, 


103 :305, 1953. (7) H., Kirch, A.: Fortschr. Med. 
1952. (8) Schmidt, J.: Medizinische 21:1293, 1952. LPARKE-DAVIS 


PARKE, DAVIS @ COMPANY, LTO. MONTREAL 
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Automatic MONITOR 


Electronic measurement vital functions 


accurately, 
quickly, 
continuously 


The compact, completely transistorized 
SHIELDS provide greater accuracy 
than manual measurement vital functions, 
and with far greater convenience than ever 
before possible. Temperature, blood pres- 
sure, pulse rate are monitored automatically. 
Frees hospital personnel for other important 
tasks operating rooms, recovery rooms 
and intensive care centers. Changes pa- 
tient’s condition are quickly and contin- 
uously indicated. 


are available two 
models: Pulse-Blood and 
Pulse-Temperature. Write for information, 
call collect from any point the Dominion. 


Leaders electronic research and engineering serve medicine 


Pulse—Photo-cell digital pulse pick 
eliminates counting and timing. Pulse 
rate integrated for direct meter read- 
ing and indicated blinking light and 
audible tone variable intensity. 


Accurate Temperature—Small thermistor bead 
picks body temperature (calibrated 
Fahrenheit and Centigrade) oral, axil- 
lary rectal method. 


Accurate Pressure— Automatically mon- 
itored four-minute intervals. Cuff 
inflates above suspected blood pressure, 
then bleeds off systolic blood pres- 
sure where pulse again detected the 
meter. Systolic blood pressure con- 
trolled for seconds and easily read 
the manometer. Blood pressure may also 
monitored any time simply de- 
pressing the “manual control. 


CANADA. 


113 King St. E., Toronto Ont., EMpire 4-8634 
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LINDE 
OXYGEN 
THERAPY 
SERVICES 
HELP YOU 
CUT DOWN 
MIDNIGHT 


You can get more value out precious extra minutes study 
when you take advantage Linde oxygen therapy bulletins. 

Linde’s leadership research and technical facilities assures 
you fast, up-to-date information about the latest oxygen 
therapy techniques and methods, well details new 
equipment design and materials. 


Linde oxygen therapy services are available, without charge, 
users Linde Oxygen U.S.P. addition, the Linde 
Oxygen Therapy News, monthly digest reports current 
medical literature the use oxygen, available all 
doctors free charge. you are not already the mailing 
list, write Union Carbide Canada Limited, Linde Gases 
Division, Toronto 12, Ontario. Let Linde help solve all your 
oxygen and oxygen equipment problems. 


LINDE SERVICES Motion pictures Monthly Bulletins 
Handbooks Technical Aid Hospital Oxygen System Design 


leading supplier medical oxygen, anaesthesia gases, oxygen piping systems and equipment. 


LINDE GASES 
DIVISION 


“Union and are trade marks 


UNION 
CARBIDE 
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for 


mg. Gravol i/v i/m pre- and post-operatively 
brought marked reduction post-operative 
vomiting. Study comprised 200 unselected patients. 
Half were controls. Nitrous oxide, ether, and 
pentothal same for both groups. 


controls vomited during surgery, after, 
compared none during and only after the 
Gravol treated 


Suggested dosage: Gravol i/m— 
mg. about minutes before surgery. 
mg. immediately after. 

mg. every hours for doses. 

Webster, C.W., C.M.A.J. Oct. 1953. 


GRAVOL 

Use i/v or i/m 5 ce. single 
dose ampoules contain: 


' y Use i/v or i/m 30 cc. multi- 

ns. dose vials contain: 

res Dimenhydrinate 10 mg. per 

cc. In 10% alcohol. 

GRAVOL I/M 
For intramuscular use 
only. 

vials contain: Dimenhydrinate 


— 50 mg. per cc. 
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CANADIAN ANAESTHETISTS SOCIETY 
1962 Annual Meeting 1962 
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different because combines all these 
advantages one inhalation anesthetic 


produces rapid induction 

allows quick recovery 

very potent analgesic agent 

compatible with other anesthetic agents and usual adjuvants 


can used all vaporizers 

adaptable all anesthesia techniques 

completely stable cardiac rhythm 

does not affect the hepatic renal systems 

possesses mild, not unpleasant odor 


has wide margin safety 


For details the clinical work currently being done with this new agent, please 
write for the 20-page brochure—or ask your local Ohio Chemical representative. 


180 Duke St., Toronto 2535 St. James St., West, Montreal 9903-72nd Ave., Edmonton 675 Clark Drive, Vancouver 
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